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OXAZOLIDINONES CONTAINING A SUBSTITUTED DIAZINE MOIETY 
AND THEIR USE AS ANTIMICROBIALS 

Background of the Invention 

The subject invention discloses oxazolidinone derivatives possessing a substituted 
5 diazine moiety bonded to an N-aryl ring. The compounds are useful aniimicipbial agents, 
effective against a number of human and veterinary pathogens, including multiply-resistant 
staphylococci and streptococci as well as anaerobic organisms sudi as bacteroides and 
Clostridia species, and add-fast organisms such as Mycobacterium tuberculosis and 
Mycobacterium avium. The compounds are particulariy useful because Oiey are effective against 
10 the latter organisms which are known to be responsible for infection in persoas with AIDS. 
Infomiation Disclosure Statement 

PCTAJS89/03S48 £q)plicaiion discloses SMndolinyl-5B-amidomethyloxazolidinones. 3- 
(lused-ring suhslituted)phenyl-S6-amidomethyloxazolidinones. and 3-(nitn)gen substituted)- 
phenyi-5fi-amidomethyloxazolidinones which are useful as antibacterial agents. 
15 Otiier references disclosing various oxazolidinones inchide US Patent 4,801,600, 

4,921,869. Gregory A., et al,, J. Med, Qiem,. 32, 1673-81 (1989); Gregory W. A„ el aL. h 
Med. Chem.. 33, 2569-78 (1990); Wang C, et aL, Tetrahedron. 45, 1323-26 (1989); and 
BrittellU et al., h Med. Chem,, 35. 1 156 (1992). 

European Patent Publication 352 J81 discloses phenyl and pyridyl substituted phenyl 
20 oxazolidinones* 

European Patent Publication 316^94 discloses 3-substituted styryl oxazolidinones. 
Eurcqsean Patent Publication 312,000 discloses phenylmethyl and pyridinylmethyl 
substimted {di^yl oxazolidinones. 
Summary of the Invention 
25 In one aspect the subject invention is a compound of structural Formula I: 




or phamnaceutically acceptable salts thereof wherein: 
Y is -hydrogen, 

b) -C,^ alkyl or -aryl, 
'^^ c) -OH, -0-C,> alkyU -0-vinyl. -O-phenyl. -0-C(0)-C,^ alkyl. -0-C(0>-phenyl 

(phenyl can be substituted with one to three F, CI -OCHv -OH. NH. or 
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Cm alkyl) or -O-C(O)-0-eH3, 
-S-C,^ alkyl, 

-SOj-C,^ alkyl, -S02-N(R')j (where is independently hydrogen. C,^ alkyl or 
phenyl which can be substituted wth one to three F, CI. OCHj. OH. NH2, or 
-C,^ alkyl). 

-C(0)-C,^ alkyl, -C{0)-0-Ci^ alkyl. -C(0)-N(R')i. -C(0)-CH(R-')N(R'),. or 
-C(0)-CH(R'')NH-C{NH)-NHi where (R* is an amino acid side chain). 
-N(R^)j, -N(CH2)o (where m is 2-6 and foims a cyclic structure with the 
nitrogen atom and where one or more carbon atoms can be replaced vnth S. 0 
or NR'), or 



(where R* is OH, OCH3. CHjOH, CHjOCHj. CO2CH3 or COAHs), 
-C(CHj)=N-OR. 



-0-«5 






(Where is CHj or C(0) and is -H or =0), 



0 





(where p is 1 or 2), 
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m) oy ^ 

0 



5 n) jf^V::!" (where is 0, S, S(0). SO^, CH., NH, NCH3, NQH^, NCHO, 

NCOCH3 or NCO2CH3); 
wherein each occurrence of said C,.^ alkyl may be substituted with one or more F, CK Br, I, 
0R^ C02R\ CN, SR\ or R' (where R* is a hydrogen or C,^ alkyl); 

X and Z are independently Cj^g alkyl, Cj.,. cycloalkyi or hydrogen, or X and Z fom a 
10 C0.3 bridging group, preferably X and Z are hydrogen; 

U, V and W are independenUy Q.^ alkyl. F, CI, Br, hydrogen or a C,.^ alkyl substihited 
with one or more of F, CI. Br or I, preferably U and V are F and W is hydrogen; 

R is hydrogen, Q,,. alkyl, C^^^ cycloalkyl, C,^ alkoxy. C,^ alkyl substituted with one or 
more F, CI, Br, I or OH; and 
15 q is 0 to 4 inclusive. 

Preferably, in the above Formula I. U and V are F and W is hydrogen; or U is F and V 
and W is hydrogen. Preferred forms of Y are selected from the group consisting of H, methyl, 
ethyl, isopropyl, teit-biityl, baizyl, phenyl, pyridyl, acetyl, difiuoroacetyl, hydroxyacetyl, 
benzoyl, methoxy carbonyl, eihoxy carbonyl, 2-chloroethoxy caitonyl, 2-hydroxyethoxy 
20 carbonyl, 2-benzoloxyethoxy cartwnyl, 2-methoxyethoxy carbonyl, 2,2a-trinuoroethoxy 

carbonyl, cyanomethyl, 2-cyanoethyl, caitomethoxymethyl. 2-carboraethoxyethyl, 2-fIuoroethoxy 
carbonyl, benzyloxy carbonyl, lertary-butoxy carbonyl, methyl sulfonyl, phenyl sulfonyl or para^ 
toluenesulfonyK more preferred, are methoxy carbonyl or cyanomethyl. Also preferred is where 
R is methyl, H, methoxy, or CHClj and n is one. It is also preferred that the compounds of 
25 Fonnula I are optically pure enantiomers having the 5- configuration at C5 of the oxazolidinone 
ring. 

Preferred compounds of the subject invention are 

(a) 4-(4-(5-((acetylamino)meUiyl)-2-oxo-3-oxazolidinyl).2-nuorophenyl).l-pipera2inec^ 
acid, methyl esien 

30 (b) 4.(4-(5-((acetylamino)methyl)-2-oxo-3-oxazolidinyl)-2.nuoropheiiyl)-l.^ 
acid, ethyl ester; 

(c) 4<4-(5-((acetylamino)methyl)-2'<)xpO-oxazolidinyl)phenyl)-I.pipe^ acid, 
mclliyl ester 

(d) N-((2-oxo-3<4-(4-(phenylcarbonyl)-l-pipera7Jnyl)phenyl>5-oxa2ondinyl)mem^^^ 
35 aceiamide; 

(e) N-((3-(4-(3-Fluoro-4-(4-{2-Cyanoethyl)-l-piperazinyl))phenyl)-2-oxo-5- 
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oxa2oiidinyl)m^yl)-aoetainide; 

(f) N<(3-(4-(3-Huoro4-(4-(2.hydroxyethyl)cait)onyl. l-pipcnizinyl))phenyl)-2-0XQ-5- 

oxa2ortdinyl)niethyI)-acetamide; 

(g) NK(3-(4-{3-Huoro-4-((phenylcaibonyl>l-pipera2inyl))phenyl)-^^ 
5 oxazolidmyl)meihyl>acetaiiiide; 

(h) 4-[4-[5-[(aGetyIammo)methyl]-2-oxo-3-oxa20lidinyl]-2-fl^^ 
acid, 2-inethoxycthyI ester; 

(i) 4-[4-[5(acetylamino)m^ylI-2-oxo-3-oxa2olidinyI]-2-fluoro^ 
0) (+/0-N-I[3-I4-[4-(I.4-Dioxopentyl>l-pipcraanyI]-3-fluoropte^^ 

1 0 oxazoIidmyl]niethyl)-acetamide; 

(10 (^)-N-I[3-[3.fluoro-4-[4-(2-methoxyethyl)-l-piperazin^ 
oxazoIidinyl]mefliyI]acetainide; or 

(1) CT-N-I[3-[3^-dmuoro-4-I4^(2--mctlM>xye%l)-l-piperazinyOp 
oxazolidinyllorethyllacetainide. 
15 More pieferred are compounds (a) 4-(4-(5-((acetylammo)niethyl)-2-oxo-3- 

oxazoKdinyl>2-fluorophenyl)-l-piperazlnecarix)xylic add, methyl ester; and 
(i) 4-I4-[5(acctylamino)melhylJ-2-oxo-3<)xazolidinyl]-^^^ 

In another aspect, the subject invention is directed toward a method for treating 
microlridl infections in wami blooded animals by administering to a warm blooded animal in 
20 need thereof an effective amount of a ccmpound of Foraiula I as described above. Preferably, 
the compound is administered in an amount of fiom about 0.1 to about 100 mg/kg of body 
wcighl/day, more preferably, ftom about 3.0 to about 50 mg/kg of body weight/day. 
Demiled Description of the Invention 

The present invention discloses diadnyl oxazolidinones of structural Fonnula I as 
25 defined above. The compounds are useful antimicrobial agents, effective against a number of 
human and veieiinary pathogens, including multiply-resistant staphylococci and streptococcL as 
well as anaerobic oiganisms such as bacteraldes and Clostridia species, and acid-fast bacteria 
such as Mycobacterium tuberculosis and Mycobacterium avium. 

With respect to the above definition, C,^ or C^j^ alkyi i& methyl, ethyl, propyl, butyl, 
30 penQrl, hexyl, etc. and isomeric forms thereof. 

Cycloalkyl arc three to twelve caibon atoms foiming cyclopropyl, cyclobuiyl, 
cyclopentyl, cyclohexyl, etc. and isomeric forms thereof. 

Alkoxy are one to six carbons attached to an oxygen forming such groups as methoxy, 
ethyloxy, butyloxy, etc. and isomeric fonns thereof. Further in some instances, groups are 
35 described as an alkoxy caibwiyl which are named in the compound's nomenclature as an alkyl- 
ester (such as, meihoxy carbonyl and m^yl ester). 
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Aryl is defin^ as a phenyl, pyridyl or napthyl moiety which can be optionally 
substituted with one or more F, CU Br, I, 0R\ CO^^, CN. SR^ or (where R* is a hydrogen 
or Ci^ alkyl). 

Pharmaceuiically acceptable salts means salts useful for administering the compounds of 
5 this invention and include hydrochloride^ hydrobromide, hydroiodide. sulfate, phosphate, acetate, 
propionate, lactate, mesylate, maleate, malate. succinate, tartrate, citric acid^ 2-hydroxyethyl 
sulfonate, fumarate and the like. These salts may be in hydrated fonn. 

Ring A may be 6-8 atoms in size, and in the larger rings may have either two or three 
carbons between each nitrogen atom, for example: 




15 In the larger ring cases, the ring may be bridged to form a bicyclic system as shown in 

the examples below: 



20 



25 



AAA 

V 



Wlien ring A is 6 atoms in size, ihtn the ring may be optionally substituted at positions 
X and Z with alkyl groups, cycloalkyi groups, fluoro groups, or bridging alkyl groups, as shown 
in tlie following examples below: 

^ V 

y-N^ ^H- Y-N N- y-N N- Y-n' 

y-/ \^ \-j 




In addition to the above examples, the aliemative bicyclic system shown below would 
also serve as another example: 




Ring B, in addition to being unsubstituted. can be substituted with one or more halogen 
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atoms m the series fluorine, dilorine or bromine. Thus, the groups U, V, and W on ring B can 
be independently either hydrogen atoms or halogen atoms in a variety of substitution patterns. 

The group Y on the nitrogen atom of ring A can be nitroduced by standard synthetic 
methods (described later) flom commercially available reagents. Preferably, Y is seleaed firam 
5 the group consisting of H, methyl ethyl isopropyl tert-butyl. benzyl phenyl pyridyl acetyl 
difluoroacetyl, hydroxyacetyl benzoyl methoxy caibonyl ethoxy carfaonyl 2-chIoroethoxy 
cart}onyl 2-hydn)xyethoxy carbonyl 2'^benzoloxyethoxy carix)nyl 2-methoxyethoxy carbonyl 
2,2^-trifluoroelhoxy carbonyl cyanomcthyl 2-cyanoethyl carbomethoxymethyl. 2- 
caibomeihoxyethyl 2-fluoiX)ethoxy carbonyl benzyloxy cartwnyl tertary-buioxy carbonyl 
10 methyl sulfonyl phenyl sulfonyl or para-toluenesulfonyl more prefemei are methoxy carbonyl 
or cymomtthyL 

The R substituent is preferably methyl but may be H, methoxy, or CHCl^. 
The most preferred compounds of the series would be prq)ared as the optically pure 
enantiomers having the (S)-Gonfiguration at C5 of the oxazolidlnone ring. 

15 Optically pure material could be obtained either by one of a number of asymmetric 

syntheses or alternatively by resolution fiom a racmic mixture by selective crystallization of a 
salt irom» for example* inteimediate amine 12 (as described in Example 1 and ihown in Scheme 
1) with an appropriate optically active add such as dibenzoyi taitmte or tO-cami^orsulfom'c 
acid, followed by treatment with base to afford the optically pure amine. 

20 Another route for the preparation of optically pure material would take a differoit route 

firom those described in the Schemes. Treatinent of commercially available 3- 
fluorophenylisocyanate with coinmercially avmlable (/2)-gIyddyl bu^te under the conditions 
of Herweh and KaufBnann (Tetrahedron Letters 1971, 809) would afford the corresponding 
oxazolidinonc in optically pure fonn with the requisite (5)-configanaion at the 5-position of the 

25 oxazoUdinone ring. Removal of the butyrate group by treatment with potassium carbonate in 
methanol or sodium methoxide in methanol would give the corresponding alcohol which would 
be derivatized by standard methods as the mesylate followed by displacement with sodhim azide 
to give the azidomethyt oxazolidinone. Reduction of the azide by hydrogenation followed by 
acylation of the resultant amine by treatment with acetic anhydride and pyridine would afford 

30 the key optically active acetylaminomethyl oxazoUdinone. With the acetylaminomethyl 

oxazoUdinone in hand, elaboration of the piperazfne moiety would be necessary. Nitration of 
the fluorooxazolidinonc derivative would proceed giving predominantiy the nilro group in the 
position para- to the nitrogen atom of die oxazoUdinone ring, and ortfiO" to die ring fluorine 
atom. Reduction of the nitro group by hydrogenation would afford the corresponding aniline 

35 derivative which upon treatment with bis(2-diloroethyl)amine hydrochloride in die presence of 
potassium carbonate in refluxing diglyme would afford die optically active piperazine derivative 
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N-((3-(4-(3-fluoro-4-( 1 -pipenizinyl))pheriyl-2-oxo-5-oxazolidinyl)methyl)*acetamide (22) which 
can be used to prepare several of the examples in this disclosure. 

These compounds are useful for treatment of microbial infections in humans and other 
warm blooded animals, under both parenteral and oral administration. Of the Formula I 
5 compounds, 4'(4-(5-((acetylamino)methyl)-2-oxo-3-oxazolidinyl)-2-fluorophenyl)-l- 
piperazinecarboxylic acid, methyl ester (23) and 4-[4-[5(acetylamino)methyl]-2-oxo-3- 
oxa20lidinylI-2-fluorophenyl]-l-pjperazineacetonitrile are most active, and therefore preferred. 
These are exan^)les of general formula I where ring A is the piperazine moiety. 

The phannaceutical compositions of this invention may be prepared by combining the 
10 compounds of Formula I of this invention with a solid or liquid pharmaceutically acceptable 
carrier and, optionally, with pharmaceuUcally acceptable adjuvants and exdpients employing 
standard and conventibnal techniques. Solid form compositions include powders, tablets, 
dispersible granules, capsules, cachets and suppositories. A solid carrier can be at least one 
substance which may also function as a diluent> flavoring agent, solubilizer, lubricant, 

15 suspending agent, binder, tablet disintegrating agent, and enc^sulating agent. Inert solid 

carriers Include magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrm, 
starch, gelatin, cellulosic materials, low melting wax, cocoa butter, and die like. Liquid form 
compositions include solutions, suspensions and emulsions. For example, thei^ may be provided 
solutions of the compounds of this invention dissolved in water and water-propylene glycol and 

20 water-polyethylene glycol systems, optionally containing suitable conventional coloring agents, 
flavoring agents, stabilizers and thickemng agents. 

Preferably, the pharmaceutical composition is provided employing conventional 
techniques in unit dosage fomi containing effective or appropriate amounts of the active 
compon^t, that is, the compound of Formula I according to this invention, 

25 The quantity of active component, that is die compound of Formula I according to this 

invention, in the p^iarmaceutical composition and unit dosage form thereof may be varied or 
adjusted widely depending upon the particular application, the potency of the particular 
compound, the desired concentration. Generally, the quantity of active component will range 
between 0.5% to 90% by weight of tlie composition. 

30 In therapeutic use for treating, or combatting, bacterial infections in warm-blooded 

animals, iht compounds or pharmaceutical compositions thereof will be administered orally 
and/or paienterally at a dosage to obtain and maintain a concentration, that is, an amounts or 
blood-level of active component in die animal undergoing treatment which will be antibacterially 
effective. Generally, such antibacterially effeaive amount of dosage of active component will 

35 be in the range of about 0.1 to about 100, more preferably about 3.0 to about 50 mg/kg of body 
weight/day. It is to be understood tiiat the dosages may vary depending upon the requirements 
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of the patient, the severity of the bacterial infection being treated, and the particular compound 
being used. Also* it is to be understood that the initial dosage administered may be Incrcased 
beyond the above upper level in order to rapidly achieve the desired blood-level or tiie initial 
dosage may be smaller than the optimum and the daily dosage may be progressively increased 
5 during the course of treatment depending on the particular situation. If desired, the daily dose 
may also be divided into multiple doses for administration. e.g., two to four times per day. 

The compounds of Formula I aca)iding to this invention are administeied parentecally. 
i.e,, by injectioa^ for example, by intravenous injection or by other parenteral routes of 
administration. Phannaceutical compositions for parenteral administration will generally contain 

10 a pharmaceutically acceptable amount of the compound according to Formula I as a soluble salt 
(acid addition salt or base salt) dissolved in a pharmaceutically accq^table liquid carrier such as, 
for example, water-for-injection and a buffer to provide a suitably buffered isotonic solution, for 
example, having a pH of about 35-6* Suitable buffering agents include, for example, tiisodium 
orthophosphate, sodium bicarbonate, sodium citrate, N-methylglucamine, L(+)-lysine and L(+)- 

15 ar^nine to name but a few representative buffering agents^ Die compound according to 
Fonnula I generally will be dissolved in the carrier in an amount sufiident to provide a 
pharmaceutically acceptable injectable concentration in the range of about 1 mgAnl to about 400 
mg/ml of solution. The resulting liquid ptuumaceutical composition will be administered so as 
to obtain tlie above-mentioned antibacterially effective amount of dosage. The compounds of 

20 Fonnula I according to tiiis invention are advantageously administered orally in solid and liquid 
dosage forms. 

Antimicrobial activity was tested in vivo using the Murine Assay procedure. Groups of 
female mice (six mice of 18-20 grqms each) were injected intraperitonedly with bacteria which 
were thawed just prior to use and suspended in brain heart infusion with 4% brewers yeasl 
25 (StaphylocQccus aureus) or brain heart infusion (Streptococcus species). Antibiotic treatment at 
six dose levels per drug was administered one hour and five hours after infection by either oral 
intubation or subcutaneous routes- Survival was observed daily for six days. BDso values based 
on mortaHty ratios were calculated using probit analysis. The subject compounds were 
compared against well-known antimicn)bial as controls. The data are shown in Table 1. 
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Table 1 

In Vivo Activity of Ex^ples 



Organism 


UC# 


ED50. PO (mg/kg) 


Control, EDjp, SC (mg/kg) 


iS. aureus 


9213 


Example 1 3,8 
Example 3 10.4 
Example 5 10.0 
Example 6 12.0 
iLxanipie / iz.u 
Example 10 9 A 
Example 36 7.9 
Example 37 12.6 


Vancomvcin 1 i{ 
Vancomycin 1.8 
Vancomycin 4.2 
Vancomycin 2.5 
Vancomycin 0.9 
Vancomycin 1,9 
Vancomycin 1.7 
Vancomycin 1.9 


S. aureus 


9271 


Example I 4.0 


Vancomycin 5.9 


5. aureus 




Example 1 4.0 


Ciprofloxacin 6.6 


S, pyogenes 


152 


Example 1 2.3 


Clindamycin 2.6 



■10 In table 1 the compounds of each of the Examples shown are as follows: 

Example 1: 4-(4-(5-((Acetylamino)methyl>2-oxo-3-oxa20lidinyl)-2-fluorophenyl)-l- 
piperazinecaiboxylic acid, methyl ester (23); 

Example 3: .4-(4-(5-((Acctylamino)methyl)-2H)xo-3K)xazolidinyl)pheDyl)-l-pipen!zinecai^ 
add, methyl ester; 

15 Example 5: N-((3K4-(3-FIuoro-4-(4-(2-Cyanoethyl)-l-pipera2inyl))phenyl)-2-oxo-5- 
oxazolidlnyOmethyO-acetamide; 

Example 6: 4.(4.(5-((acetylamino)methyl)-2-Qxo-3-oxazolidinyl)-2-fIuon>phenyl)-l- 
piperazinecartx>xylic acid, 2-hydn)xyetiiyl ester. 

Example 7: N-((3-(4-(3-Fluoro-4-((phenylcaitK)nyl)-l-piperazinyl))phenyl)-2-oxa^ 
20 oxazolidinyl)methyl>acetamide; 

Example 10: (+/0-N-[[3-[4.[4KK4-Dioxopentyl)-l-pipera2inyl]-3-fluorophenyl]-2-ox^^ 
oxazolidinyi]methyl>acetamide; 

Example 36: (S)-N'[[3-[3-fluoro^-[4-(2.methoxye%l>l-pipera2inylJphenyl]-2'^oxo-5- 
oxazolidinyl]methyI]acetamid^ and 
25 Example 37: (S)-N-[[3-f3,5'^ifluoro"4-[4-(2-methoxyethyl)rl-piperazinyI]phenyI]-^ 



SyBSmiTE SHEET 



wo 93/23384 PCT/US93/03S70 

-10. 

oxazolidinyljmethyljacetainide- 

The general method for the synthesis of 4-(4-(5-((acetylamiiio)mcthyl)-2-oxo-3- 
oxazoIidinyl)-2-»fluorophenyl)-l.pipenizinecarboxylic add, methyl ester (23) and 4-(4-(5- 
((acetyIammo)methyl)-2<)XO-3-oxa20lidinyl)-2-fluoiophenyl>l-pi^^ add, ethyl 

5 ester (24) is described in Example 1 and 2, respectivdy, as well as bdng stmctunilly represented 
in Schemes 1 and 2, below, (The compounds used are identified by chemical name followed by 
a numeral designation from the Schemes forsunplidty.) Commerciially available 
difluoionitrobenzene (2) is treated with excess piperazlne to afford displacement product 3, 
After protection as the tert-butoxy caitonyl (BOC) derivative afibiding 4, reduction of the nitio 

10 group with the ammonium fonnate-Pd/C reagent system afforded aniline derivative 5. 

Protection of 5 afibrded benzyloxy carbonyl (CB^ derivative 6 which was allylated as shown Ui 
produce 7. Osmylation of 7 using the method of Kelly and VanRheenen, Tetrahedron Letters, 
1973 (1976), gave diol 8 which cycllzed upon trcamient with potasaum carbonate in relluxing 
acetonitrile to afford oxazolidinone 9. Mesylation of 9 under classical conditions afforded 

15 mesylate 10 which undergoes smooth displacement with sodium azide to form azide 11, 

Reduction of azide 11 by hydrogenation overP<VC gave amine 12 which was acylated in situ 
with acetic anhydride and pyridine to afforded BOC-protected oxazolidinone intermediate A-iA- 
(5-((acetyIamino)methyl)-2-oxo-3HDxazolidinyl>-2-fluorophenyl)'l-piperazin^ add, 1,1- 

dimethyleth)d ester (21): 

20 Deprotection with trifluoroacelic acid afforded the key intennediate for analog 

preparation, N-((3<4-(3-fluoro^-(l«piperazinyl))iAenyl)-2-oxo-5K)xazolidinyl)methyl)-acetara^ 
(22). Treatmait of (22) wiUi eldier methyl chlorofomate or ethyl chloroformate under 
preferably Schotten-Baumann conditions (NaHCO^/acetone-water)' afforded 4-(4-(5- 
((acetjrtamino)methyl)'-2-oxo-3-oxazoHdinyl)-2-fluorophenyl)4-piperazinecarto methyl 

25 ester (23) and 4-(4-(5-((acetylamino)mefliyl)-2-oxo-3-oxazolidinyl)*2-fluorophenyl)-K 
piperazinecarboxyiic acid, ethyl ester (24), respectively. 

Although die route explained above and described in Example 1 can be used to prepare 
all of die subject compounds, a less efficient route may be used to prepare intermediates leading 
to other of the subject compounds such as N-((2-oxo-3-<4-(4-((phenyIcarbonyl)-U 

30 plpeni2inyl)phenyl)-5-oxa2olidinyI)methyl acetamide (20) and 4-(4"(5((aceiylamino)methyl)-2- 
oxo-3-oxazolidinyI)tiienyl)-I -piperazinecarboxyiic add, methyl ester (19), For instance, diol 13. 
prepared from piperazine and p-fluoronilrobenzene in a manner identical to that described for 
diol 8 in Scheme T, is treated with one equivalent of either mesyl chloride or tosyl chloride to 
afford the mono-derivatized material 14* along with michanged starting material and bis- 

35 derivatized material: After chromatographic isolation of mesylate I4a or tosylate i4b- treatment 
of either material with sodium azide afforded the aado alcohol. 15. Treatment of 15 with base 
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effected cyclization to afford the oxazoli'dinone 16* which in turn can he converted to acetamide 
derivative 17 by the one-pot reduction-acylation procedure described in Example 1. As shown, 
solvolylic deprotectlon of 17 afforded N-((2-oxo-3-(4«(l-piperazinyl)phenyl)-5- 
oxazolidinyl)methyl>acetamide (18), which can then be acylated to fonii the two non-fluorinated 
5 analogs, 4-(4-(5K(acetylamino)methyl)-2-oxo-3K>xazolidinyl)phenyl)-I-piperazineca^ acid, 
methyl ester (19) and N-((2-oxo-3-(4-(4-(phenyIcarbonyl)-l-pipei2zinyl)phenyl)-5- 
oxazolidinyOmethyO-acetamide (20). 

Preparation of analogs of 4-(4-(5-{(aoetylamino)methyl>2-oxo-3'-oxazolidinj4)-2- 
fluorophenyO-l-piperazinecarboxylic acid, methyl ester (23) and 4-(4-(5-((acetylamino)methyl)- 
10 2-oxo-3-oxa20lidinyl)^2-fluorophenyl)-l-pipenizinecarboxylic add, ethyl ester (24) can be 
envisioned simply by substitution of otiier cyclic amines for piperazine, other nitrobenzene 
derivatives for 2, or by treatment of N-((3-(4«-(3-'fiuon)-4-(l-piperazinyl))phenyl)-2-oxo-5- 
oxazolidinyl)methyl>acetamide (22) (or its analogs) with other acylating or alkylating agents. 

15 EXAMPLE 1: 4-(4-(5-((Acetylamino)methyl)-2-oxo-3-oxa20lidinyl)-2-fluorophenyl)-l- 
pipenizinecait)OXylic acid, methyl ester (23) 

(a) Preparation of l-(2-Fluon>4-mtrophenyl)piperazine (3): 

A solution of 12.0 g (75,42 mmol) of 3,4.difluoronitiobenzene (2) in 150 mL of 
acetonitrile was treated with 16,24 g (188.6 mmol) of piperazine, followed by waraiing at reflux 

20 for 3 hours. The solution was cooled to ambient temperature and was concentmted in vacuo. 
The residue was diluted with 200 mL of water and was extracted with ediyl acetate (3 X 250 
mL). The combined organic layers were extracted with water (200 mL) and saturated NaCl 
solution (200 mL), followed by drying (Na2S04). The solution was concentrated in vacuo to 
afford an orange oil which was chromatographed over 450 g of 230-400 mesh silica gel eluting 

25 initially with dichloromethane until the least polar fractions had eluted and thai elution was 
continued with 2% (v/v) methanol-chlorofonm and then with 10% (v/v) methanol-chlorofonn. 
These procedures afforded 13.83 g (81%) of the desired piperazine derivative 3. mp= 68.5-7 1'C. 

(b) Preparation of l-(/m-Butoxycarbonyl>4-(2-fluoio-4-nitrophenyl)piperazine (4): 

30 A solution of 12.0 g (53.29 mmol) of nitro derivative 3 in 1 10 mL tetrahydrofiiran was 

treated dropwise witii a solution of 14.53 g (66.61 mmol) of di-/err/-butyldicarbonate in 1 10 mL 
of letrahydroiunm. After addition, the solution was stirred at ambient temperature for 24 hours. 
The solutioQ was concentrated in vacuo and the residue was chromatographed over 450 g of 
230-400 mesh silica gel eluting with 20% (v/v) efliyl acetate in hexane, 30% (v/v) ethyl acetate 

35 in hexane and finally with 50% (v/v) ethyl acetate in hexane. These procedures affonled 16.6 g 
(96%) of BOC derivative 4 as a yellow solid* mp= 15 1-153 J"C, 
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(c) Piqwration of l-(/erf-Butoxyc»bonyI)-4-(2-fluom-4-amm^ (5): 

A solution of 1.73 g (532 mmol) of iritro compound 4 in 30 mL methanol and 20 mL 
tetrahydrofiiran and 10 mL ethyl acetate was treated with. L68 g (26 J9 mmol) of ammonium 
fomiate and 200 mg of 10% palladium on caiboa Gas evolution became immediately apparent. 
5 and subsided after ca. 30 minutes. The mixture was sdned overnight and was then filtered 
through celite, washing the filter cake with methanol. The filtrate was concentrated in vacuo^ 
dissolved in 50 mL ethyl acetate and cxuacted wth water (2 x 30 mL) and saturated NaCI 
solution (30 mL). Drying (NajSO^) and concentration in vacuo affoided L6 g (ca. 100%) of 
amine 5 as a brown soIid» sufficiently pure for use in the next step. 

10 

(d) Proration of I<fert-Butoxycarbonyl)-4-(2-fluoio-4-benzyIoxycarbonylamino)pipera^ 
(6): 

A solution of 1J57 g (5.32 mmol) of amine 5 and 806 mg (0,84 mL, 6.65 mmol) of 
dimethylaniline in 25 mL of tetrahydrofiiran at -20*C was treated diopwise with 1,0 g {0.H4 mL, 

15 5,85 mmol) of baizyl chloroformate. The solution was stirred at -20PC for 30 minutes, followed 
by wanning to ambioit tempermure. The mixture was dihited wth 125 mL ethyl acetate and 
was extracted wrfli water C x 50 mL) and saturated NaCI solution (50 ni). Drying (Na^SO^) 
and concentration in vacuo afforded and inhomogeneous material wldch was adsorbed on silica 
gel and chromatognq)bed ov^ 115 g of 230-400 mesh silica gel, eluting with 18% (v/v) ethyl 

20 acetate in hexane and tifen wifli 25% (v/v) ethyl acetate in hexane* and finally with 30% (v/v) 
ethyl acetate in hexane. These procedures afforded 1.15 g (50%) of the CRZ derivative 6 as a 
white solid, mp= 150-153^ 

(e) Preparation of HterNButoxycarlx)nyI)-4-(2-fluoro-4-benzyloxycarbonylaUjdamin()) 
25 piperazine (7): 

A solution of LIS g (2.68 mmol) of tiie CBZ derivative 6 in 10*2 mL 
dimethylfotmamide was treated portiotiwise with 77 mg (129 mg of 60% in oil, 3.21 mmol) of 
sodium hydride followed by stirring at ambient temperature for 20 minutes. The solution was 
treated with 356 mg (0.26 niL. 2.95 mmol) of allyl bromide followed by stirring at ambient 

30 temperature for 18 hours. The solution was cautiously treated with 75 mL water and was 
extracted with diethyl ether (3 x 100 mL). The combined orgaruc layers were extracted witii 
saturated sodium ddoride solution (100 mL) and dried (NasSQJ. Concentration in vacuo 
afforded an inhomogeneous material which was dissolved in diddoromethane and dried 
(Na^SOJ. Ctoncentration m vacuo afforded an amber oil which wasiduomatographed over 60 g 

35 230-400 mesh alica gel eluting with 25% (v/v) elfayl acetate in hexane. These procedures 
afforded 1.12 g (90%) of the allyl derivative 7 as an oil. 
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(f) Prq)aration of l-(/m-bmoxycart)onyl)-4-[2-fluoro-4-bttizyioxycarbojiyl(2,3- 
dihydroxyprap-l-yl)aininophenyl]piperazine (8): 

A solution of 2.18 g (4,64 mmol) of allyl compound 7 and 3.26 g (27.86 mmol) of N- 
melhylmorpholine N-oxidc in 21 mL acetone and 6.4 mL water was treated with 5 uiL of a 
5 2.5% (w/v) solution of osmium tetioxide in /m-bulyl alcohol The resulting solution was stirred 
at ambient temperature for 24 hours. The solution was cooled to CTC and 25 mL of saturated 
NaHSOj solution was added, followed by stirring at (fC for 15 minutes and then wanning to 
amWait temperature for 2 hours. The mixture was diluted with 50 mL water and 50 mL 
saturated NaCI solution, followed by extraction witii ethyl acetate (5 x 100 mL). The combined 
10 organic layers were dried (NajSOJ and concentrated in vacuo to affoid a biown oil. This 
material was chromatograi*al over 150 g of 230-400 mesh silica gel, eluting with 10% (vA^) 
methanol in chlorofoim. These procedures afforded 2.0 g (86%) of the diol 8 as an off-v*ite 
hygroscopic rigid foam. 



15 (g) Preparation of 3-[3-fluoro-4-(4-/er/-butDxycaibonylpiperazin- 1 -yOpheny IJ-S- 
hydroxymeUiyl-2'Oxazolidinonc (9): 

A solution of 2.0 g (4.01 mmol) of diol 8 in 20 mL acetonitrile was treated witti 1,1 g 
(8.02 mmol) of potassium carbonate followed by wanning at reflux for 3 houre. The solution 
was cooled and concentrated in voquo. The residue was dissolved m 100 mL ethyl acetate and 
20 flie resulting solution was extraqted with water (2 x 50 mL) and witii saturated NaO solution 
(50 mL). Drying (Na2S04) and concentration in vacuo afforded an oil which was 
chromatographed over 80 g of 230-400 mesh silica gel eluting witfi 207^ (v/v) acetone in 
dichloromethane. These procedures afforded 1.6 g (100%) of oxazolidinone 9 as a white solid, 
mp= 144-146.5^C 

25 

(h) Preparation of 3-[3-Huoro-4-(4-ferr-butoxycarbonylpiperazin- 1 -yl)phenyl]-5* 
metiianesulfonyloxymethyU2'-oxazolidinone (10): 

A solution of 375 mg (0.95 mmol) of oxazolidinone 9 and 144 mg (0;20 mL, 1.42 
mmol) triefl^lamine in 3.8 mL dichloromettianc at OT was treated dropwise with 130 mg (0.09 
30 mL, 1,14 mmol) of meflianesulfonyl diloride followed by stirring at O^C for 1 hour. The 

solution was diluted witti 30 mL dichloromeUione and was extracted wifli water (2 x 25 mL) and 
wifli saturated NaHCOj (25 mL). Drying (NaaSOJ and concentration iVj vacuo afforded 440 mg 
(98%) of mesylate 10 as a white solid, sufficienfly pure for use in the next step. 



(0 Preparation of 3-[3-Huon>^(4"fm-butoxycarbonylpiperazin-"l-yl)phenyl]-5*a^^^ 
2*oxazolidinone <1 1): 
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A solution of 440 mg (0.93 mmol) of mesylate 10 in 22 mL acetone was treated with a 
solution of 604 mg (9.29 mmol) of sodium azide in 6.4 mL water The mixture was warmed at 
reflux for IS hours. The mixture was cooled and a solution of 600 mg of sodimn azide in 6 mL 
water was added followed by wanning at reflux for an additional 18 hours. The mixture was 
5 cooled and a solution of 1.2 g of sodium azide in 12 mL water was added followed by wanning 
at reflux for 24 hours. The mixture was cooled and diluted widi 60 mL water and extracted 
with ethyl acetate (3 x 75). The combined organic layers were extracted with 100 mL saturated 
NaQ solution followed by drying (Na2S04). Concentration in vacuo afforded 358 mg (92%) of 
azide 1 1 as a white solid» mp= l30;5"C-132Ji*C sufRcienUy pure for use in the next step. 

10 

(j) Preparation of 3K3-Huon>-4-(4-reri-buloxycarbonylpiperazin-l-yl)phenyl)-5- 

aminomethyl-2*oxazoIidmon& (12) and 3-[3-fiuoro-4*ten-butoxycarbonylpiperazin-l- 
yl)phenyl]-5-acetylaminomethyl-2-oxazolidinone (21): 

A solution of L42 g (3.38 omiol) of the azide 11 in 200 mL ethyl acetate was treated 
15 with 400 mg of 10% E^ladium on carbon followed by hydrogenadon at atmospheric pressure 
for 48 hours. The resulting ethyl acetate solution of 12 was treated wifli 1 J4 g (1.37 mL, 16.9 
nunol) of pyridine and 870 mg (0.80 mL, 8.S nmiol) of acetic anhydride followed by stirring at 
ambient temperature for 48 houis. The solution was treated with 1.37 mL pyridine and 0.8 mL 
aceOc anhydride followed by stining at ambient temperature for aaotlier 48 tiours. The solution 
20 was filtered tiuough celite, washing the filter cake with etiiyl acetate. Hie fUtrate was washed 
with water (4 x 50mL), 1.0 M CuSO^ solution (50 mL), and again with water (50 mL). Drying 
(Na^SOJ and ccxicentiation in vacuo afforded a foaih wtuch was diluted with dichloromethane 
and stirred for 1 hour witii samra£ed NaHCO, solution. The mixture was extracted witii 
dichloromethane and the combined organic layers were dried (Na2S04) and concentrated in 
25 vacuo to afford an amber oil which was chromatognqshed^ over 74 g of 230-400 mesh silica gel, 
ehitihg wifli 2% (v/v) methanol in dichloromediane and then witii 5% (v/v) methanol in 
dichloromethane. These procedures afforded 1.19 g (81%) of 3K3-fluoro^ten- 
butoxycarbonylpiperazin-l-yl)phenyl)*S-acetyIaminometiiyt*2-oxazolidinone (21) as a rigid off- 
white foam, mp= 162-164°C. 

30 

Oc) Preparation of N-((3-(4<3'fiuoro4-(Ii3iperazinyl))i*enyl)-2-oxo-5-oxazolidinyl)methy^ 
' acetamide (22): 

A solution of L19 g (2.73 mmol) of BOC derivative 3-(3-fluoro-4.tert- 
butoxycarbonylpiperazin-l-yi)phenyl>5-acetylaminomediyl-2-oxazolidm^ (21) in 40 mL 
35 (Uchloromethane at (fC was treated witit 15 mL trifluoroacetic add. The solution was stirred at 
OT .for 30 minutes followed by wanning to ambient temperature, at which point the reaction 
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was complete. The solutton was concentrated in vacuo and the residue was diluted with ethyl 
acetate and saturated NaHCOj solution. The aqueous layer was extracted with ethyl acetate, and 
it became evident tiiat a large pait of the product remained in die aqueous layer. The aqueous 
l^er was adjusted to pH 14 by addition of 50% NaOH solution. Bxtraaion with ethyl acetate 
S followed by drying (NajSO^) and concentration iti vacuo afforded 179 mg of an amber oil. This 
material was subjected to radial chromatography on a 2 mm plate eluting with 10% (v/v) 
methanol in chloroform and then with 15% (vA^) methanol in cIilorDfonn. These procedures 
afforded 125 mg C79%) of N<(3-(4K3-fluoro-4-(l-piperazinyl))phenyl>2-oxo-5. 
oxazolidinyl)methyl>-acetamide (22) as an off-white rigid foam. 

10 

(1) Prq^aration of 4-(4-(5-<(Ace^lamino)metIiyl>2-oxo-3-oxazolidinyl)'2-fluorophenyl)- 1 - 
piperazinecarboxylic acid, methyl ester (23): 

A solution of 120 mg (0.36 mmol) of N-((3-{4-(3-fluoro-4-(l-piperazinyl))phenyl)-2- 
QXO-5-oxazolidinyl)methyl)-acetamide and 60 mg (0.71 mmol) of solid NaHCO, in 1.5 mL 

IS acetone and 0.7 mL water at (TC was treated with 37 mg (30 pU 0.39 mmol) of methyl 
cMorofomiate. The solution was stiired at (fC for 1 hour, followed by dilution wifli 20 mL 
water. The mixture was extracted with 30 mL ethyl acetate and die organic layer was then 
extracted with water (2 x 10 mL) and saturated NaHCO^ ( 10 mL), The solution was then dried 
(Na^SO^) and concentrated in vacuo to afford 95 mg of crude product. This material was 

20 subjected to radial chromatography using a 2 mm plate eluting with 33% (vA^) acetone in 
didilorometiiane and then with 50% (v/v) acetone in dichloromethane. These procedures 
afBorded 81 mg (57%) of 4-(4-(5-«acetylamino)methyl>2-oxo-3-oxazolidinyl)-2-fluorophenyl)-l- 
piperazinecaibo?cylic add, methyl ester (23) as a white solid, mp= 177-179**C. 

25 EXAMPLE 2: 4-(4-(5-((Acetylamino)methyl)-2-oxo-3-oxazolidinyl)'2'fluorophenyl)-l- 
piperazinecarboxylic acid, ethyl ester (24) 

The same procedure as followed in Example 1, stqjs a-k, were followed. Then a 
solution of 100 mg (0.30 mmol) of N-((3-(4-(3-fluonM-(I-piperazinyl))phenyl)-2-oxo-5- 
oxazolidinyl)mettiyl)-acetamide (23) (the product from step k above) and 50 rag (0.59 mmol) of 

30 solid NaHCO, in 2 mL acetone and 1 mL water at 0°C was treated with 35 mg (31 fiL, 0.33 
mmol) of ethyl chloroformate. The solution was sdired at 0**C for 2 hours, followed by 
wanning to ambient temperature for 18 hours. The solution was diluted witli 30 mL water and 
was extracted wifli 40 mL ethyl acetate. The organic layer was washed with 30 mL water and 
30 mL saturated NaHCX)^ solution. Drjing (NajSO^) and concentrs^on in vacuo afforded a 

35 white solid. This material was subjected to radial chromatography on a 2 mm plate, elutmg 
with 2% (vyv) mettianol in chlorofonn. These procedures afforded 70 mg (58%) of 4-(4-(5- 
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((acetylaraino)meth^)-2'K>xo-3K)xazoIi(linyl)-2-fiuorophenylV acid, efliyl 
ester (24) as a white solid, mp= 224-226^0. 



EXAMPLE 3: 4-(4K5<(Acetylanjino)fflethyl>2-oxo-3-oxazolidinyl)phenyl).^ 
5 pipaiazinecailK}xyIi(; acid, methyl ester 

FoUowing the procedure of Example I the subject compound was prepared by 
substituting 4-fluorDmtn)benzene for the stardng material 3,4-difluoionitrDbenzene (2). 

EXAMPLE 4: N<P'-Oxo-3K4K'Hphenylcaibonyl).l-pipera2inyI)phcnyO 
10 oxazolidjnyl)metliyl>'acetamide ' 

Following the procedure of Example 2 the subject compound was prepared by 
substitutmg 4-fluoronitn)befizene for the starting material 3.4-difluoiomtrob&nzene (2). 

EXAMPLE 5: N<(3<4-(3-Huoro-4<4-(2.Cyanoeftyl>l-pipera2inyl))phenyl)-2K^^^ 

15 oxazoiidinyOmethyO-acetamide 

A solution of 75 mg (0.22 mmol) of N-(0-(4-<3-fIuoro-4-(I-piperazinyl))phenyl)-2-oxo- 
S-oxazolidi]iyl)methyI)-acetamide 02> (Ex. 1, Part t) in 5mL mettianol was treated with 13 mg 
(17 pL. 0.25 mmot) of acrylonitrile followed by wanning at reflux for 3 hours. The solution 
was cooled and concentrated in vacuo. The residue was subjected to radial chromatography on 

20 a 4mm plate eluting with 5% (y/v) methanol in chloioform. These procedures affbrfed 84 mg 
(97%) of the desired nitrile, N-((3-(4-(3-Huoro-4-(4K2-Cyanoethyl)-l-piperazinyI))phenyl)-2- 
oxo-5-oxazolidinyl)metbyl)-aoetamide, as a white solid, mp= 125-130°C. 

EXAMPLE 6: 4-(4'(5-((acetylamino)me!hyl>2-oxo-3-oxa2oUdii5rI>2-fluoroph«iyl)-U 

25 piperazinecaiboxylic acid, 2-hydroxy^yl ester 

A solution of 20S mg (025 mmol) of N-((3-(4-(3-fluoro-4-(i-pipera2inyl))phaiyl>-2- 
oxo-5-oxazoIidinyl)methyl)-acetaniide (22) (Ex. U Part k.) in 3 mL acetone and 2 mL water was 
treated with 21 mg (0^ mmol) of sodium bicarbonate followed by cooling to ff*Q The 
mixture was treated with a solution of 54 mg 00.25 mmol) of 2-benzj4oxyethyI chlorofbrmate in 

30 2 mL of acetone. The sohilion was allowed to waim to ambient temperature over 22 hours* 
followed by dilution with 30 mL efliyl acetate and extraction with water (3 x 30 mL) and 
saturated sodium bicarbonate solution (20 mL). The solution was dried Q^o^^O^) and 
conc^trated in vacuo to a£foid a white solid. This material was subjected to radial 
chromatography on a 4 mm plate eluting with 20% (y/v) acetone in dichloromethane. These 

35 procedures afforded 1 13 mg (ca. 100%) of the chlorofonnate, 4-(4-(5-((acetylamino)methyl)-2- 
oxo-3-oxa20lidinyl)-2-fluorophenyl)-l -piperazinecaiboxylic acid, 2-hydroxyetiiyl ester, as a 
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white solid, nip= 121-I23*C A solution of this material in 5 ml methanol was treated with 35 
mg 10% palladium on carbon followed by hydrugenolysis at 1 atmosphere for 1 hour. The 
mixture was filtered through cclite, washing tlie filter cake with methanol. The filtrate was 
concentrated in vacuo to afford a ^^1e solid. This material was subjected to radial 
5 chromatography on a 2 mm plate, cluting with 5% (vAr) methanol in chloroform, and then with 
10% (v/v) methanol in chlorofonn. These procedures aCfordcd 76 mg (82%) of the 
hydroxyethyl diloroformate 4-(4-(5-((acetylamino)methyl)-2-oxo-3-oxazolidinyl)-2-fluoiDphenyl) 
-i-piperazinecarboxylic add, 2-hydroxyefliyl ester as a white solid. mp= 203-20(y*C. 

10 EXAMPLE 7: N-((3<4^(3-Fluoro-4-((phenylcarbonyl)-l.piperazinyl))phenyl)-2K)xo-5 
oxazolidinyl)metliyl)-acetamide 

FbUowing the procedure of Example 1, the subject compound, was prepared from 100 
mg (0.297 mmol) of NK(3-(4-(3-fluoro-4-(l-piperazinyl))phenyI>2-oxo-5-oxazolidinyl)meft 
acetamide (22) (Ex. 1, Part k.) substituting benzoyl diloride for the starting material methyl 

15 chloroformate. These procedures afforded 73 mg (56%) of N-((3-(4-(3-Fluoro-4- 

((phenylcaibonyl)-l-pipenizinyl))phenyl)-2-oxo-5-oxazolidinji)methyl)-ac^^ as a fine white 
powder, mp= 184-18TC 

EXAMPLE 8: 4-[4-[54(acetylamino)mettiyl]-2-oxo-3-oxazoIidii5rl]-2-fluorophenyl]-l. 

20 piperazinecarboxylic acid. 2-methoxyediyl ester 

A solution of 75 mg (022 mmol) of piperazine derivative 22 in 4 mL acetone and 2 mL 
water was treated with 21 rag (0.25 mmol) sodium bicarbonate followed by cooling to 0"C and 
addition of a solution of 35 mg (0.25 mmol) of 2-'methoxyetliyl chloroformate in 0,5 mL 
tetrahydrofiiran. The mixture was wanned to ambient temperature for 22 hours. The mixture 

25 was diluted with 30 mL ethyl acetate and was extracted with water (3 x 20 mL) and saturated 
sodium bicarbonate solution (20 mL). The combined aqueous layers were extracted with ethyl 
acetate (2 x 20 mL) and die combined organic layers were dried (NajSO^) and concentrated in 
vacuo to afford a white solid, TTiis material was subjected to radial chromatography on a 4 mm 
plate elutlng initially with 20% (v/v) acetone in dichloromethane and then with 30% (v/v) 

30 acetone in dichlorometfiane. Hiese procedures afforded 92 mg (96%) of the desired compound 
as a white solid. 

EXAMPLE 9: 4-[4-[5(acetylamino)methyl]-2-oxo-3-oxazolidinyl]-2-fluorophenyl]-l- 
piperazineacetom*trile 

35 A solution of 75 mg (0.22 mmol) of piperazine derivative 22 in 4 mL acetone and 2 mL 

Walter was treated with 21 mg (0,25 mmol) sodium bicarbonate, followed by cooling to 0"C. 
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The mixture was treated with 226 mg (190 pL» 3,0 mmol) of freshly distilled diloroacetonitiilc 
followed by wanning to ambient temperature for 60 hours. The solution was diluted wifli 35 
mL ethyl acetate and extracted with water (3 x 20 mL) and saturated sodium bLcait)0nate 
solution (20 mL). The combined aqueous layers were extracted with ethyl acetate (3 x 20 mL) 
5 and the combined organic layers were dried (J^^O^ and concentrated in vacuo to affoitl a 
white solid. This material was subjected to radial chromatography on a 4 mm plate eluting with 
5% (v/v) methanol in chloroform. These procedures afforded 80 mg (96%) of flie desired nitrrlc 
as a shiny white solid. 

10 EXAMPLE 10: (+A)-N4[3-[4^4^1.4'Dioxopentyl)-l-piperazmyl]-3-fluorophenyl^^^ 
oxazolidinyljmethyl) Ac^amide (Y= McCO{CH^^CO-, mwioF, racemic) 

The compound of Ex. l(k), above, (0.104 g) was treated wife 0.041 g of levulinic acid, 
0.083 g of l-ethyl-3-(3-dimethylamiiiopropyO carbodiimide, and 0.005 g of N.N- 
dimethylaminq)yridine in 2 mL of pyridine, and the mixture stirred for 2 days ^ 2(fC. 

15 Following aqueous extractive workup udng methyl^e chloride, 0.139 g of residue was 
obtained. This was purified udng medium pressure liquid duomatography on stiica gel, 5% 
medianol in ethyl acetate (v/v), to give 0.1 18 g of a white solid, mp 148-150^0. 

20 EXAMPLE 11: N-II3-[4-[4.(I,4-Dioxopentyl).l.piperazinyl]-3.5KlifluorophenyU 
oxazolidinyl}methyl> Acetamide, (S)- (Y= same as above, diF» optically active) 

Using the same general procedure as in the above procedure to make Example 10, but starting 
witli the trifiuoroacetate salt of pqjerazine U-99472, prqfKured as directly below, 0.291 g of flie 
25 salt gave after mednrni pressure liquid chromatography followed by preparative TLC (1000 pm, 
20% aceton^ethylene chloride, vfv) to give 0. 103 g of a foamy white solid, mp 52-56 

EXAMPLE 12: (+/-)-N.[[3-[4-[4.[(l-Oxo-6-oxa-7-phenyI)heptyI]-l-pfperazinyll-3- 
30 fluorophenyl]-2-oxo-5-oxazoIidmyllmethyl) Acetamide (y=PhCH20(CHa)4C0-). 

Following the general procedure of above for Example 10, but substituting S-boizyloxyvaleric 
add (0.074 g) for the levulinic acid, 0.101 g of the compound of Ex. Ik. above, 
gave after medium pressure liquid chromatograirfiy (10% methanol in ^yl acetate) 0.130 g of 
35 the title compound, tic Rf = 0J24 (10% methanol in ethyl acetate, v/v). 
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EXAMPLE 13: (+A}-N-[[3.[4-[4-(l-Oxo-5-tiydroxypentyl>l^piperazinyl]-3-fluorophenyl]-2- 
oxo-5-oxazolidinyl]methyl) Acetamide (V^UOiCH^^^CO-). 

5 The compound of Example 12, (66 mg) was dissolved in 5 mL of methanol, and the flask 
evacuated and filled with nitrogen 3 times. To the mixture was added 0.034 g of palladium 
black, and the flask evacuated and filled with hydrogen from a balloon 3 times. The mixture 
was stirred under hydrogen for 3 hr, then filtered through diatomaceous earth and washed wth 
methanol, and die filtrate was evaporated. This residue was triturated wifli chlorofonn and and a 
10 white solid precipitated, this was collected to give the titled compound, tic Rf = 0»07 (10% 
methanol in ethyl acetate, v/v), 171-172 C m.p. 

EXAMPLE 14: N-r[3-[3,5-Difluoio-4-[4-[5-R.S-metliyN[(13-dioxa-2-oxo)cyclopc^^ 
piperazinyl]phenyO-2-oxo-5-oxazoIidinyI]methyI] Ac^amide , -(5S) (Y =s cydic carbonate, 

15 optically active at oxazolidinone» but has racemate at cyclic carbonate^ &F) 

A BOC-piperazine* diF, optically active compound (0.094 g) was treated with LO mL of 
trifluoroacetic acid in L5 mL of methylene chloride at CPC for 50 min, then allowed to wami to 
20**C and the volatiles ranoved in vacuo to give a red oil (trifluoroacetate of U-99472)* To tfiis 
was added 0.036 g of chloromethylethylene carb(Miate and 0^069 g of potassium Carbonate in 

20 acetonitrile, and V' fixture heatd at reflux for one day. The mixture was filtered and 

evaporated in v^i .'U -o give a yellow oil. The residue was purified by medium pressure liquid 
chromatographv ar^ silica gel (gradient elution with 5%-10% methanol in methylene cliloride 
(v/v), followed by prepative TLC (7% methanol in methylene chloride) to give 0.022 g of a 
white solid, mp 106-1 1 TC. 

25 

EXAMPLE 15: N^[[3-[3,5^Difluoro-4-[4-(l-oxo-2-methoxyefliyl)-l-pipera2inyl]phenyI]-^2-oxo-5- 
oxazolidinyljmethyl] Acetamide, (S)- (Y = MeOCHjCO-optically active, dip) 

To a solution of the trifluoroacetate salt of piperazuie (0.192 g) In 3 mL of methylene 
chloride and 1.0 mL of trietliylamine under nitrogen at 0°C was added 0.071 g of methoxyacetyl 
30 chloride. The mixture was stirred at (fC , then woriced up by aqueous extraction using 
methylene chloride. The organic layer was dried (MgSO*) and concentrated to 5-10 mL, and 
cooled, the solids were collected and recrj^talfizcd from ethyl acetate to give 44 mg of a white 
solid, mp 239^24rC. 

35 EXAMPLE 16; (V-)-N-[[3-[4-[4-(N-carbobenzyIoxy)-2-amino-l-oxo-ethyl)-I-pipera2^ 

fluorophenyl]-2-oxo-5-oxazolidinyl]methyll Acetamide (Y= PhCHACNHCH^CO- lacemlc. 
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monoF) 

To the compound of Ex. Ik (0.115 g) was added 0.085 g of N-caitobenzyloxyglycine in 
4 mL of tetiahydrofiiran and 2 mL of water, then the pH was adjusted to about 4 with the 
addition of 3N hydrochloric acid, the 0.203 g of I-ethy!-3-(3-dlmethylamniopiopyl) 
5 carbodiimide was added. The nrixniie was stined at life for 1 hr, then additional 0.101 g of N- 
caAobcnzyloxyglycine and 0225 g of l-etoyl-3-(3-diniethylaminopropyl) cartwdiimide were 
added, and the pJ was adjusted fiom 3 to between 4 and 5 with the addition of 2 N sodium 
hydroxide, and die mixture stined overnight After extractive aqueous workup with ethyl acetate, 
the organic layers were concentrated and the residue was purified by concentration from 
10 methylene chloride and methanol then trituration with methanol to give 0.042 mg of a white 
solid, mp=189-19rc 

EXAMPLE 17: (S)-N-t[3-[4-I4.(cyanomrfhyl>l-piperazinyl]-3-fluorophenyl]-2K^ 
oxazolidinyljmethyl-acetamide: CU-97665) 
15 The following stq)S demostrate the preparation of a mono-F substituted product of the 

invention. 

(a) CS)-4-[4-I5-(hydroxymettiyl)-2H>xoOK)xazolidinyl]-2-fluoroph 
piperadnecaitioxylic add, 1,1-dimethylethyl ester (2): 

A solution of 7.5g(17.5mmol> of the CBz derivative 1 in 24Qml of tetrahydrofuran at - 
20 78°C was treated with 12.0mL (L6M, lft25mmol) of n-butjilithium in hexane dropwise over 
ca. 3 min. The solution was stined at -78'*C for 30min» followed by addition of 2.78g(2.73niL, 
19^mmol) of neat R-(-)-glycidj1 butyrate dropwise over ca. 5 min followed by warming of the 
solution to (rC and then eventually to ambient temperature for 18h. The mixmre was diluted 
with dichloromethane and extracted with water and saturated aqueous sodium chloride solution. 
25 The oiganic layer was dried (Na^SOJ and concentrated in vacuo to afford a gummy residue. 
This material was reciystallized ftom hot ethyl acetate with some hexane added, to afford 
6.4g(93%) of the desired product, mp 130^-133''C. 

(b) (S)-4-I4-I5KmethanesuIfonj107ganethyl).2-oxo-3<ixa20lid^^^ 
30 piperazinecarisoxylic acid, t,I-4limethylethyl ester (3): 

A solution of 2.88g(7.28mmol) of the alcohol 2 in 32mL dichloromethane at (f.C was 
treated with L29g(1.77niL, lZ7mmol) of triethylamine followed by addition of I.04g(0.70mL, 
9.10mmol) of methanesulfonyldiloride. The solution was stirred at (PC for 15min, followed by 
dilution with dichloromethane and extraction with water. The solution was dried O^-jliSO^ and 
35 concentrated in vacuo to afford 3.4g(98%) of tiie mesylate 3 as a light pink solid (high 

resolution mass spectrum: calcd for C^^^^FN^O'S: 473.1632, found: 473.163I), sufficicnUy 
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(c) (S)-4-[4-I5<azidomethyl)-2<>xo-3-oxazolidinyl]-2-fIuorophenyl]-l^pipem 
acid, Ll-dimethylethyl ester (4): 

5 A solution of the 16.8g(35.5mmol) of the mesylate 3 in 400iiiL of dimethylformamide 

was treated with 11.5g(177^mmol) of sodium azide followed by warming at 6(fC for I6h. The 
solution was diluted with ethyl acetate and extracted with water The organic layer was dried 
(Na^SOJ and concentrated in vacuo to afford 14,9g(100%) of the azide 4 as a light yellow solid, 
mp 10M04**C, sufficiently pure for fiirther use. 

10 

(d) (S)-4-[4-[5-[(aceiylamijio)methyl]-2-oxo-3-oxazolidinyl]-2-fluoroi*enyl]-l- 
piperazinecartwxylic acid» Ul-dimediylethyl ester (5): 

A solution of 14.92g(35.5mmol) of the azide 4 in 2000mL of ethyl acetate was tieated 
with 2g of 10% palladium on caibon followed by hydrogenation at one atmosphere for 24h, 

15 The flask was flushed with nitrogen, followed by sequential addition of 14.0g(14.4ml. 

177.5mmol) of pyridine and 9.1g(8.4mL, SS.Smmol) of acetic anhydride. The mixture was 
stirred at ambient temperature for 72h, followed by filtradon through celitc. The filtrate was 
extracted with water, IN copper sulfate solution, dried and concentrated in vacuo to afford a 
tan solid. This material was purified by silica gel chrwnatography to afford 12.7g(82%) of the 

20 produa 5 as a powdery white solid, mp I53-159^C. 

(e) (S)-N-[[3-[4^[3-fluoro-4-(l-piperazinyl)]ph^yl]-2^oxo-5K)xazoldinyJ]methyl]-acet^ 
35niL of trifluoroacetic acid at 0**C was treated with 5.0g(l I46mmol) of the Boc- 

derivative followed by wanning to ambient temperature over Ih. The solution was concentrated 
25 in vacuo to afford a residue which was dissolved in water and stirred with 125mL of AG1-X8 
(OH' forai) ion exchange resin for 2.51i. The redn was removed by filtration, washed with 
water, and the combined filtmtes were freeze-dried to afford 2.7g(69%) of ttie desired title 
compound as a white fluffy solid, mp 73-76''C. 

30 (f) (S)-N-[[3-[4-[4Kcyanomethyl> l-piperazinyI]-3-fluorophenyl]-2-oxo-5- 
oxazolidinyljmethyl-acetamide: 

A solution of 2.42g(7.2mmol) of the above compound (e) in 242mL acetone and 74niL 
water was cooled to GTC and treated with L20g(14.4mmol) of sodium bicarbonate, followed by 
addition of 26.2g(22.0mL, OJSmol) of chloroacetonitrile. The solution was then wanned to 
35 ambient temperature for 36h. Hie mixture was then diluted with ethyl acetate and extracted 
witii water and saturated sodium chloride solution. Drying (NajSO^) and concentration //; vacuo 
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afibrded and aff-white solid which was purified by silica gel chxomatognq^hy eluting with a 
methanol-chlorofbnn solvent system* These procedures afforded 2.2g(82%) of the title 
compound as a fluffy ^^te solid, mp 166A6TC. 

5 EXAMPLE 18: (S)-N-[I3-[4-[4-(cyanomethyl)4-piperazinyn-3,5^ifiuoiophenyl]-2-oxo 
oxazolidinyl]methyI*acetamide: 

Following the procedure for preparation of Example 17. substituting difluoro piperazine 
derivative ((S>N-[I3-[3^5-difluon)-4.(l-piperazinyl)pheiqfl]-2-^^ 

acetamide) for monofluoro deriviative Ex. 17(e), the title compound was obtained as a white 
10 powder, mp 150-154**C 

EXAMPLE 19: (±)-N4I3-I4-[4-(2<yanoethyl)-li)ipeTazinylI-3-fluorophenyl] 
oxazolidinyl]methyl]-acetamide: 

A solution of 75mg(0.22mmol) of a racemic of Ex. 17(e) in 5mL methanol was treated 
15 with 13mg(17pL, O^mmol) of acrylonitrile followed by wanning at reflux for 3h. The 

solution was concentrated in vacuo. The re^due was subjected to radial chromatography eluting 
with 5%(v/v) methanol in chloroform. These procedures afforded 84mg(97%) of the titte 
compound as a white solid, mp 12S-130''C. 

20 EXAMPLE 20: (±)-N-K3-I4-[4-(2-^yano-2^propyl)-l-piperazinylI-3-fluorophOTy^ 

oxazolidinyljmethyl-acetamide: 

A solution of 75mg(0JZ2mmol) of racemic Ex. 17(e) in ImL dry acetonitrile was treated 

sequentially with 5mg(0.03nunol) anhydrous zinc diloride, 26mg(33pL, 0.45mmol) dry acetone. 

and 4^g(59pL, 0,4Smmol) trimethylsilylcyanide. The solution was warmed at reflux for tSh, 
25 followed by dilution with ethyl acetate and extraction with water. Drying O^asSO^) and 

concoitration in vacuo afforded a tan solid whidi was subjected to radial chromatografdiy 

eluting with 5%(v/v) methanol in dichloromethane. These procedures afforded 36mg{409&) of 

the title compound as a white soUd^ mp 139-143''C 

30 EXAMPLE 21: (S)-N-It3-[4-[4-(4-cyanotetrahydropyran-4-yl)-l-piperazinyl]-^ 

oxo-5-oxazol]din^]methyl-acetamide: 

A solution of 5Qmg(0.15mmol) of Ex. 17(e) in 2mL dry acetonitrile was treated 

sequentially wiA 3mg(0.02mmol) anhydrous zinc diloride» 30mg(28riL, 0.30mmol) 

teirahydiopynnv4-one, and 29mg(40pU 0.30mmol) trimethylalylcyanide. The solution was 
35 wanned at reflux for 30h, followed by dilution with ethjl acetate and extraction with water. 

Drying (Na2S04) and concentration fn vacut? afforded a light yellow solid. This material was 
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subjected to radial chromatography eluting wi(n a methaiiol-dichloromethane solvent system. 
These procedures afforded 24mg(36%) of the title compound as a white solid, mp 134-13T'C. 

EXAMPLE 22: (±>N-[[3-[3-fluoro-4K4-fonnyM-piperazinyl)phenyl]-2-oxo-5- 
5 oxazolidinyl]methyl]-Acelamide: 

A solution of 0.250g(0.267nmiol) of racemice Ex. 17(e) in 4mL THF and 2mL water 
was treated with llmg(9fiL, 0,243mniol) of fonnic acid and adjusted to pH4.5 using O.IN 
aqueous hydrochloric acid. The mixture was then added at once to 153mg(0.80mmol) of l-ethyl- 
3-(3-dimethylaminopropyl)carbodiiimde hydrochloride in ImL water with stirring at ambient 

10 temperature and the mixture adjusted to pH 4^ using 2N sodium hydroxide and O.IN 

hydrochloric acid. After stirring about 1 hour, additional carix)diimidc(100mg,0,53mmol) and 
formic acid(30mg,0.80mmol> were added with stinring at ambient temperature for 16h. The 
mixture was diluted with water and extracted with ethyl acetate. The organic layer was 
subsequently extracted with saturated sodium bicaibonate and saturated sodium chloride 

15 solutions, dried(Na2S04) and concentrated tn vacuo to afford a white solid. This material was 
subjected to silica gel chromatography eluting with a methanol-methylene chloride sy^em to 
afford 0.094g(97%) of the title compound as a white solid, mp 190-193^^C. 

EXAMPLE 23: (S)-4-[4-[5^[(Acetylamino)methyl]-2K)xo-3K)xazolidine)]-2-fluoiophenyl]-N 

20 piperazinecarboxylic acid methyl ester: 

A solution of Ex. 17(e) in 22mL acetone and 1 ImL water was treated with 
150mg(1.80mmol) of sodium bicarbonate and cooled to O^C followed by addition of 
0.170g(0.14mL,1.80mmol) of methyl chloroformate. After 2h, the mixture was diluted with ethyl 
acetate and extracted with water and saturated sodium chloride soluiioa Drying (Na^SOJ and 

25 concoitration in vacuo afforded a white solid wliich was purified by silica gel chromatography 
eluting with an acetone-methylene chloride system. These procedures afforded 0.494g(77%) of 
the title compound as a white solid, mp 179.5-1 82'*C. 

EXAMPLE 24: (S)"4-[4-[5-[(AcetyIamino)methyl]-.2H)xo-3<)xazoIidine)].2.6-^fluoi^^ 
3Q piperazinecarboxylic acid methyl ester: 

Following the procedure for preparation of Ex. 23. substituting difluoropiperazine 7 fc)r 
Ex. 17(e), the title compound was obtained as a white powder, mp 175-I78''C. 
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EXAMPLE 25: (±)"N-[[3-[4-[3-fluoro-4-[(phenylcarbonyl)- 1 -piperazinyl]]phenyll-2-oxcK5- 
oxazolidinyl]methyl]-acetamide: 
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Following the procedure for prq)anition of Ex. 23 (using racemic Ex. 17(e). and 
substituting benzoyl chloride formethyrchlorofonnate, the title compound was obtained as a 
white powder, mp 184-187**C 

5 EXAMPLE 26: (±)-4-r4^5-I(Acetylamino)methyl]-2-oxo*3K)xa2olidine)]-^^^ 
piperarinecartwxylic acid, 2-methoxycthyl esten 

A solution of 75mg(022miiiol) of monofluropiperazine derivative Ex. 25 in 4mL 
acetone and 2mL water was treated with 21nig(0i5mmol) of sodium bicarbonate followed by 
cooling to erc. The solution was the treated with a solution of 35mg(0^mmol) of 2- 

10 methoxyettiyl chlorofonnate in 0 JmL tetrahydrofiiran. The solution was then warmed to 
ambiwit temperature for 22h. The solution was diluted with ethyl acetate and extraaed with 
water, saturated sodium bicarbonate solution, and saturated sodium diloride solution. The 
organic layer was dried (Na^SO^) and cMcentrated in vacuo to afford a white solid. This 
material was subjected to radial chromatography eluting with an 30%(v/v) acetone- 

15 didilorom^ane. These procedures afforded 92mg(96%) of the title compound as a white soKd, 
mp 166-16rc. 

EXAMPLE 27: (S)-4-[4-[5H:(Acetylanuno)methyI]-2^oxo-3^xazolidme)]-2,W^ 
pipeiazinecaiboxylic acid. 2-m^xyethyl esten 
20 Following the procedure for the preparation of Ex. 26. substituting difluoiopiperazine 7 

for Ex. 17(e), the title compound was obtained as a white solid, mp IS^^S-ISG't;, 

EXAMPLE 28: (±)^t4-(5-[(acetyiamino)methyl]-2-oxo-3-oxazolinyI-2-fluorophOT^^^ 

25 piperazinecarboxylic acid, 2Kphenylmethoxy)ethyl esten 

A solution of 208mg(0.25mmol> of Ex. 25 in 3mL acetone and 2mL water was treated 
witli 21mg(0.25mmol) of sodium bicarbonate followed by cooling to QPC. The mixmre was 
treated with a solution of 54mg(0.25mmol>of 2-(phemyhnethoxy)ethyl cfaloroformate in 2mL 
acetone. The solution was wanned to ambient temperature for 22h, followed by dilution witii 

30 ethyl acetate and extraction with water and saturated sodium bicarbonate sohition. Drying 
(Na^SOJ and concentration in vacuo afforded a wWte solid which was subjected to radial 
chromatography eluting with 2Q%(v/v) acetone in dichloromethane. These procedures afforded 
113mg(100%) of tiie tide compound as a white solid, mp 121-123°C. 

35 EXAMPLE 29: (S)-4-[4-[54(acetylamino)methyl]-2-oxo-3--oxazolinj4-2,6-cafluoro^^^ 
piperazinecarboxylic acid, 2-{phenylraethoxy)etiiyl esten 



wo 93/23384 PCr/US93/03570 

-25- 

Following the procedure for preparation of Ex. 28, substituting difluoropiperazine 7 for 
Ex. 17(e)» the title compound was obtained as a white solid, mp 108-UOT. 

EXAMPLE 30: (±)-4-(4-[5-[(acetylamino)methyl]-2-oxo-3-oxazolinyU2.6- 

5 difiuoiiophenyl]-liDipera2inecarboxylic acid. 2-hydroxyethyl ester; 

A solution of 113mg of Ex, 28 in 5mL methanol was treated witfi 35mg 10% palladium 
on carbon followed by hyrogenation at atmospheric pressure for Ih. The mixture was filtered 
through celite, washing ihe fUter cake with methanol. TTie filtrate was concentrated in vacuo to 
afford a white solid. This material was purified by radial chrc»natogniphy eluting with a 

10 methanol-chloiDfoim solvent system. These procedures afforded 76mg{82%) of the title 
compound as a white solid, mp 203-206''C. 

EXAMPLE 31: IS-(R)]-N^I[3-[3^^difluom-4-[4-[(tetrahydix)-2^funmyl)cartK)n^ 
pipeni2inyl]ph€«yI]-2-oxo-5-oxazolidinyl]methyl]-acetamide: 

15 A solution of I00mg(0.28mmol) of difluoropiperazine derivative ({S).N-[[3-[3^- 

difluoro-4*(I-pipera2inyI)phenyl]-2-oxo-5-5oxazolidinyl]methyl-acetamide)and 
144mg(1.2Smmol) of (R)-2-tetnihydoiiuranoic acid in 4niL tetrahydrofuran and 2raL water was 
adjusted to pH 4.5 by addition of 2N NaOH S)lution. This solution was treated with a solution 
of 324mg(L69mmol) of l-ethyU3-(3-dimethylaminopropyl)carbodiim]de hydrochloride in 2mL 

20 water. The solution was then maintained at pH 4.6 by addition of 2N NaOH solution while 
stirring at ambient temperature for LSh. The solution was diluted with water and extracted witli 
ethyl acetate. The combined ovgimc layers were dried 0>(a;SO4) and concentrated in vacuo to 
afford a tan solid which was subjected to radial chromatogrq)hy elutiqg with a methanol- 
dichloromediane solvent system. These procedures afforded I06mg(83%) of the tifle compound 

25 amide as a \*ite solid, mp 198-20ff*C. 

EXAMPLE 32: (5)-N-[[3-[3^-difluoro-4-l4-[2-(l.piperidinyl)ethyl]-l- 
pipera2inyl]phenyl]-2-oxo-5'Oxazolidinyl]methyl]acetamide. 

The following demonstrates the preparation steps for difiuorointermediates of the 
30 invention. 

(a) 2,6-difluoro-4-nitroben2ene(trifluoromethane)sulfonate. 

2,fr-Difluoro-4-nitrophenol (31.55 g, 180.19 mmol) v/as combined wifli CHjClj (300 
mL) and pyridine (29.15 mL, 360.38 mmol). The resultant slurry was cooled to 0 °C in an ice 
bath and tiien treated dropwise with triflic anhydride (31.8 mL, 189,2 mmol) over^i period of 45 
35 minutes. The reaction was allowed to stir at 0 for two.hours and then it was stored in the 
refrigerator (5 **C) overnight- The reaction was detennined to be complete by TLC (159f^ 
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EtOAc/bexane» UV short wave). The reactron mixture was concentrated under reduced pressure, 
and then treated with both Kfi (50 mL) and EtOAc (50 mL). This mixture was tnmsferred to a 
sqjaratory funnel with more EtOAc (100 mL) and washed with IN HQ until the washings were 
acidic (2 x 100 mL). The aqueous phases were back-extracted with EtOAc (2 x 200 mL). Tlie 
5 combined EtOAc extracts were combined and thai washed agam with IN HQ (400 mL) and 
once with brine (400 mL). The organic phase was dried over anhydrous Na^SO^, filtered and 
then concentrated to yield 54.092 g of a red-gold oiK Although the oil was pure by NMR, it 
was combined with crude products fiom two other runs and cbromatognq)hed over silica gel 
(550 g) pacted with 5% EtOAc Elution with 2 L each of 5% EtOAc and 10% EtOAc afibrded 
10 a 95% overall yield of the title compound as a pale yellow oil with HRMS (M*) calcd for 
QH2F5NO5S 306.9574, found 306.9590. 

(b) K^e^^butoxycarbonyl>4-C2,6-difluoro-4-Il^trophenyl)pipera^ 

A solution of 2.6-difludio-4-nitrobaizaie(trifhioromethane)sulfonate (55 g, 179 mmol) 
15 in dry DMF (275 mL) was treated with l-(/ert-butoxycaibonyl)piperazuie (45.71 g, 250 mmol). 
The resultant clear yellow solution turned orange upon the addition of N.N- 
diisopropylefhylamine (47 mL. 269 mmol). The reaction was heated to reflux for 15 hours 
under N^. The reaction was determined to be complete by TLC (30% EtOAc/hexane, UV short 
wave). The reaction mixture was concentrated to dryness and combined with the crude product 
20 of another reaction for purifrcatioit The crude mateiiat was dissolved in hot CHjCk (420 mL; 
some solids unrelated to the product did not dissolve) and tiien chromatographed on three 
separate columns (2 columns with 750 g silica gel, packed with CHjClj, loaded with 180 mL 
material, and eluted with 1 L each of 1-5% EtOAt^CHjClj; one column with 250 g silica geU 
packed wifli CHpj, loaded wifli 60 mL compound, and eluted with 2.5 and 5% ElOAc/CHiO,) 
25 to give an 87% yield of the title compound as an orange solid wifli HRMS (M*) calcd for 
C15H1PF2N3O4 343.1343, found 343,1358. 

(c) l-(terr-butoxycarbonyl)-4-[2,6-difiuoror4-ft)enzyloxycarbon^) aminopbenyljpiperazine. 
The Hfcrt-butoxycarbonyl>4-(2,6-difluoro-4-rutrQphenyl)piperazine (44.7 g, 130 mmol) 

30 was dissolved in 20% THF^eOH (600 mL) in a 2 L flast Ammonium formate (41 g, 651 
mniol) was added portionwise, fbUowed by 10% Pd-C (L12 g. 2,5 weight %), wifli cooling in 
an ice bath. When the addition was completed the ice bath was removed. Tlie flasic became 
slightly warair and the yellow color lUsappeared, The reaction was found to be complete by 
TLC (30% EtOAqftiotane, UV short wave) in 15 hours. The reaction mixture was filtered 

35 through Cdite (wastung the filter cake vrifli 500 mL MeOH). The filtmte was concentrated 
under reduced pressure to give a solid which was then treated with 1 L EtOAc and 500 mL 
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H^O. The layers were separated and then the organic layer was washed again with HjO (500 . 
mL) and once with brine (500 mL). The aqueous portions were back-extracted with more 
EtOAc (2 X 300 mL). The combined organic extracts were dried over anhydrous Na^SOa* 
filtered and concentrated to yield a yellow solid (40.8 g) which was immediately dissolved in 
5 dry DMF (500 mL) and cooled to -20 (ice/MeOH bath) under Nj. The solution was treated 
with N,N-dimethylaniline (20.6 mL, 163 mmol), followed by the dropwise addition of of benzyl 
cliiorofomiate (21.5 mL, 143 mmol). The ice bath was allowed to dissipate overnight The 
reaction was detennined to be complete by TLC (30% EtOAc/hexane, UV short wave). The 
mixture was concentrated down to a yellow oil, dissolved in 1 L of EtDAc. and washed with 
10 HjO (500 mL) and brine (500 mL). The aqueous portions were back-extracted with more 
EtOAc (2 X 300 mL). The combined organic extracts were dried over anhydrous Na^SO^, 
filtered and concentrated to yield a yellow solid. The crude material was rccrystallized from hoi 
EtOAc^exane to aflbrd 39,11 g (67%) of the title compound as a pale yellow crystalline solid 
wiliimp 171-172 *C 

15 

(d) [3-[3,5-difluOio-4-r4-(rer/-butoxycarbonyl)-l-piperazinyl]phenyl]-2-oxo-5- 
oxazolidinylJmethanoL 

The l-(/firr-butoxycait)onyl>4-[2,6-difiuoro4- 
(benzylbxycaibonyl)aminophcnyllpiperazine (14.05 g, 31 mmol) was dissolved in dry THF (150 . 

20 mL) and then cooled to -78 (dry ice/acetone). The reaction was next treated with with «- 
BuLi (2L6 mL, 35 mmol) dropwise over a 25 minute period. The reaction was allowed to stir 
at -78 **C for 30 minutes and flien (/?)-(.)-gIycidylbutyrate (4.89 mL, 35 mmol) was added 
dropwise over 7 minutes. The reaction was maintained at -78 ""C for an additional 15 minutes 
and flien the bath was removed, allowing the reaction to slowly warm up to room temperature 

25 overnight. The reaction was determined to be complete by TLC (5% MeOH/CHCIj, UV short 
wave). The reaction mixture was diluted with 500 mL CHjClj and then washed with botli HnO 
(3 X 300 mL) and brine (300 mL). The aqueous portions were back-extracted with more 
CBjClj (3 X 400 mL), The combined organic extracts were dried over Na,S04. filtei^ and 
concaitnUed to give a creamy yellow solid. The crude solid was purified by iwrystalliration 

30 from hot EtOAc/hexane to give 1 L063 g (85%) of the title compound as a white solid wifli mp 
164-166 

(e) [[3-[3,5^ifluoro-4-[4-(rcrf-butoxycarbonyl)-l-pipeiazinyl]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]-/7-toluenesulfonate. 

35 The [3-[3,5-difIuoro-4-[4-(/er/-butoxycarbonyl)- 1 -pipenirfnyl]phenyl]-2-oxo-5- 

oxazolidinyljmethanol (24.2 g, 59 mmol) was dissolved in pyridine (1 10 mL) and then cooled to 
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0 (ice bath). FresWy rcciystalized p-toluenesulfonyl chloride (13.4 g. 70 mmol) of was 
added and the reaction was allowed to stir at 0 for 25 hours under Nj. The flask was then 
stoppered and stored in the refiigerator (5 *Q overnight. The reaction mixture became a pale 
pink slurry. TLC reveal^ that some alcohol still remained. The reaction mixture was treated 
5 with additional /^toluenesulfonyl chloride (1.12 g, 5.85 mmol), catalytic 4- 

(dimetiiylamino)pyridine, and 2& mL of diy CB^Cl^ to facilitate stirring. After 4 hours at a T:, 
the reaction was found to be complete by TLC (5% MeOHyCHjOa* UV short wave). Tlic 
mbcture was added to 750 mL ice water and the predpitaied product isolated via suction 
filtration, washing it with botii water (1 L) and ether (500 mL). After drying in vacuo, 29.921 g 
10 (90%) of flie title confound was obtained as white solid wth mp 150.5-151.5 **C. 

(f) [[3-[3^-difluoro-4-[4'(ft-rf"^butoxycarbonyl)-I^iperazinyI]^ 
oxazolidinyl]methyI]metfaanesuIfonate^ 

The I3-[3,5-dffluoro-4-[4-(terr-butoxycart)onyl)-l-piperazinyl]phenyl]-2-oxo-5- 
15 oxazoIidinyl]methanol (3.831 g, 9.27 mmol) was dissolved in caSjCIa (40 mL). cooled to 0 
and treated with triethylamine (L74 g» 2.4 mL, 1722 mmol) under N^. Methanesulfonyl 
chloride (1.48 g, 1 ml^ li92 mmol) was slowly added over 1 min, TLC analysis (20% 
aoeton^CH^Cl^ after 05 h revealed the reaction to be complete. The reaction mixture was 
diluted witii Ofijaj (200 mL) and washed with water 0 x 50 mL) and brine (50 mL), dried 
20 over Na2S04, filtered and concentrated in vacua to funush the tifle compound as an off-white 
solid with HRMS (M*) calcd for C10H27F1N3O7S 491.1538, found 491.1543. 

(g) [I3-[3,5-difIuoro-4'[4-(rerf-butoxycarbonyl> 1 -piperazinyl]phenyl]-2-oxo-5- 
oxazoli(Un^]methyl}a:dde. 

25 The tt3-[3,5-difluoro-4-[4-(terf-butoxycarbonyl)-l^)iperazinyl]phCTyl]-2K)xo-5- 

oxa2olidinyl]methyl>/}-toluaiesulfonale (29.661 g, 52 mmol) was dissolved in dry DMP (125 
mL) and then treated witfi solid NaNj (10.19 g. 156 mmol) at room temperature. The reaction 
was heated to 60 ""C for three hours and then allowed to cool to room temperature overnight 
under Nj. The reaction was found to be complete by TLC (30% EtOAc/hexane, run twice. UV 

30 shoit wave). The reaction mixture was concentrated in vacuo to give a cream colored solid. 
The crude produa was dissolved in 600 mL EtOAc and flien washed with both H^O (2 x 500 
mL) and brine (500 mL). The aqueous portions were back-extracted wifli more EtOAc (2 x 400 
mL). The combined organic extracts were dried over Na2S04, filtered and concentrated in vacuo 
to yield 22.41 g (91%) of the tifle compound as a pale yellow solid with mp 1 15-1 17 *C. 

35 ^ploying essentially idmtical conditions, die corresponding mesylate vm convened to 



wo 93/23384 

the sanie azide. 



^29- 



PCr/US93/03570 



(Ii) N-[[3-[3,5-JifIuoIO-4-I4-(/er^butoxycaItonyl)-l*pipeI^ 
oxazolidinyl]methyl]acetamide. 
5 The r[3-[3>5-4ifluoro-4-[4-(fm-butDxycarbonyl>l-piperaziny . 

oxazolidinyl]methyl]azide (22.4 g, 51 mraol) was dissolved in 1 Lof EtOAc and then degassed 
ttirce times with Nj. Next, 10% Pd-C (4.48 & 20% by weight) was added and the solution was 
degassed again three times (with Nj) before replacing the atmosphere with (balloon). After 3 
hours, the reaction was determined to be complete by TLC (20% MeOfl/CHClj, U V short 

10 wave). At this point, pyricUne (8.26 mL, 102 mmol) was added, followed by treatment with 
ac^c anhydride (9.64 niL» 102 mmol). The reaction mixture was allowed to stir overnight at 
room tfimperamrc. The reaction was found to be complete by TLC (20% MeOH/CHClj, UV 
short wave). The reaction mixture was filtered through celite (the filter cake was washed with 
500 mL EtOAc), the filtrate concentrated down to aj^ximately 600 mL, and washed with H,0 

15 (2 X 500 mL) and brine (500 mL). The aqueous portions were back-extracied with more EtOAc 
(2 X 500 mL). The combined oi^ganic extracts were dried over anhydrous Na2S04. filtered and 
concentrated to pvt a yellow solid. Recrysiallization of die crude product from hot CHCI3 and 
hexane afforded 19.167 g (83%) of the title compound as a white solid with mp 177-179 ''C. 

20 (i) N-r[3-[3>5-difiuorD-4-(l-piperazinyl)i*ienyl]-2-oxo-5K)xazolidinyl]methyi]acetami 
The N-[[3-r3^-dlfluoro-4-[4-(fm-butoxycarbonyl)^ 1 -piperazinyl]i*ienyl)-2-oxo-5" 
oxazoUdinyl]methylIacetamide (J. 00 2.20 mmol) was dissolved in CHjClj (6 mL) and cooled 
to 0 "C with an ice bath. Trifluoroaceiic acid (20 mL) was added, the cooling bath removed, 
and the reaction mixture allowed to warm to ambient temperature over 1 li. The reaction 

25 mixture was then concentrated in vacuo arid the residue dissolved in HjO (J5 mL). The 
resultant solution was added to Bio Rad AG-1-X8 ion exchange rc^ (12 mL; OH" form, 
washed with H2O until neutral), additional H^O (5 mL) was added, and the mixture stirred for 
10 min. The mixture was then filtered and the resin washed with additional H^O (3x5 mL). 
Tlie aqueous filtrate was lyophilized to pve 0.559 g (72%) of the title compound as a white 

30 solid with mp 108- 112 '^C (dec). 

Ci) (S)-N.[[3-[3,5-difluon)^[4.[2-(l-piperidinyl)ethyI].Upiperazinyi]phenyl] 
oxazolidifiyt]methyl]ac$tamide. 

A mixture of (S)-N-[[3-[3.5-difiuoro-4-(l.piperazinyl)phenyl]-2-oxo-5. 
35 oxazolidinyl]methyl]acetamide (0200 g, 0.565 mmol), l-(2-chloroethyl)piperidine 

monohydrochloride (0.125 g, 0.678 mmol) and potassium carbonate (0.478 g, 3.39 mmol) in 
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acetonitrile (10 mL) was heated to reflux for 1.5 h. The reaction mixture was cooled to ambiem 
temperamrc and concentrated in vacuo. Tlie residue was trimrated with didiloromethane, the 
solids filtercd off, and the filtrate concentrated in vacuo to furnish an off-white solid (0.248 g). 
This crude material was chnmatographed over silica gel (5 g), eluting with 5% and then 10% 
5 methanol/dUorofoim, to afford, after concentration of appropriate fractions. 0.137 g (52%) of 
fht title compound as an off-white solid with mp 19S-200 °C. 

EXAMPLE 33: (5)-N-[[3-[3-fluoro^[4-r2-(l-p!peridinyI)ethylI-l-p!per^^^ 
oxo-5-oxazolidinyI]methyI]acetanude. 

10 A mixture of (S)-N.[[3-[3-fluorD-4-(l-pipeiazinyl)phenyl].2<)xo-5- 

oxazoUdinyl]methyl]acetamide (0:200 g, 0J95 nunol). l-(2-chloroethyl)inperidine 
monohydrochloride (0.131 g, 0.714 mmol) and potassium carbonate (0.493 g, 3.57 mmol) in 
acetonitrile (12 mL) was heated to reflux for 1.0 h. The reaction mixture was cooled to ambient 
temperature and concentrated in vacuo. The residue was triturated with dichloromethane, tlie 

15 solidfi filtercd off. and the filtrate concentrated in vacuo to give the crude pnjduct (0,308 g). 
This crude mat^al was chromatogmphed over alica gel (5 g), eluting with 5% and then 10% 
methanol/chlorofoim, to afford, after concentnaion of appropriate Iractions, 0.192 g (72%) of 
the title compound as an off-white solid with mp 169-170 °C. 

20 EXAMPLE 34: • (S)-N-[I3-I3-fluon>4-[4-[2-(4-moiphoiinyI)ethyq- l-piperazinyl]phenyl]- 
2-(»co-5-oxazolidinyl]methyI]acetamide. 

A mixture of (S)-N-I[3-I3-fluon)^(l-piperazinyI)phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (O^iOO g, 0.595 mmol), 4-(2-chlon)ethyl)morpholine 
hydrochloride (0.133 g, 0.714 mmol) and potassium carixjnate (0.493 g, 3.57 mmol) in 

25 acetonitrile (12 mL) was heated to reflux for 1.0 h. The reaction mixture was cooled to ambient 
temperature and concentrated in vacuo. The residue was triturated with dichloromethane* the 
solids filtered off, and die filtrate concentrated in vacuo to give an amber gum (0.201 g). This 
crude material was chromatogfaphed over silica gel (5 g), eluting with 5% and then 10% 
methanol/chlorofoim, to afford, after concentration of appropriate fractions, 0:129 g (48%) of 

30 the title compound as an off-white solid with mp 150-15 1.5 **C. 

EXAMPLE 35: (S>N-[t3-[4-[4-[2<diethylamino)emyI]-l-piperazinyl]-3-fluorop^ 
oxo*5-oxazolidinyl]meth}i]acetaniide. 

A mixture of (5)-N-t[3-[3-fluonHKI-piperazniyI)phenyl]-2'^oxo-5- 
35 oxazolidinyl]methyl]acetamide (0.200 g, QJ595 mmol), 2-diethyIaminoethyI chloride 
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hydrocMoride (0,123 g, 0.714 mmol) and potassium carbonate (0.493 g, 3,57 mmol) in 
acctonitrile (12 mL) was heated to reflux for 1.0 h. The reaction mixture was cooled to ambient 
tonperaturc and concentrated in vacuo. The residue was triturated widi dichloromethane, the 
solids filtered off, and the filtrate concentrated in vacuo to give an off-white gummy solid 
5 (0241 g). This cnide material was chromatographed over silica gel (5 g), eluting with 5% and 
then 10% medianol/chloiofonn, to afford, alter concentration of appropiiate fractions. 0.159 g 
(61%) of the title compound as an off-white solid with mp 131-133 



EXAMPLE 36: (S)-N-[[3-t3-fluoro-4-[4-(2-methoxyelhyl)-l.piperazinyl]phenyl]-2-oxo-5- 
10 oxazoIidinyl]methyl]acetamide. 

A mixture of (S)-N-[[3-[3-fluoro-4-(l.piperazinyl)phenyI]-2-oxo.5- 
oxazolidinyl]methyI]acetamide (0.450 g. 1,34 mmol), 2-chloroethyl methyl ether (1,220 mL. 
13.40 mmol) and potassium carbonate LllO g, 8.04 mmol) in acctonitrile (25 mL) was heated 
to reflux for 24 h. The reaction mixture was cooled to ambient temperature and ooncentrMed in 
15 vacuo. The residue was triturated with didiloromeihane, the solids filtered off, and the filtrate 
concoitrated wt vacuo to give a yellow foamy solid (0.326 g). This crude material was 
chramatognvhed over siKca gel (25 g). eluting with 1%, 3%. and then 5% meihanol/dilorofbnn. 
to afford, after concentration of appropriate fractions. 0.296 g (56%) of the tiUe compound as an 
off-wWte solid with mp 144,5-146 'C 

20 

EXAMPLE 37: (S)-N-[[3-[3.5-difluorQ-4-[4-(2-methoxyethyl)-l-pipeiazinylJphenyl]-2- 
oxo-S-oxazolidinyl]methyl]acetamide, 

A solution of (S>N-t[3-f3,5-difluoro-4-|4-(/m-butoxycarbonyl)-l.pipera2inyllphenyl]-2- 
oxo-5-oxazolidinyI]methyI]acetaniide (0.200 g, 0.441 mmol) in dichloromethane (1 mL) was 
25 treated with trifluoroacetic acid (4 mL) at room temperature for 1 h. The reaction mixture wa.s 
concentrated m vacuo and the resultant residue combined with 2-diloroethyl mefliyl ether (403 
)iL. 4.41 mmol), potassium carbonate (0.730 g, 5,28 mmol), and acctonitrile (9 mL) and the 
mixdirc heated to reflux for 15 h. The reaction mixture was cooled to ambient temperature and 
concentrated in vacuo. The residue was triturated with dichloromeUiane. the solids filtered off. 
and the filtrate concentrated in vacuo to give the cmde product This crude material was 
chromatographed over silica gel (10 g), eluting with 1%, 3%, and then 5% 
methanol/chlorofonn, to afford, after concoiti^on of appropriate fractions, 0.097 g (53%) of 
the title compound as an off-w^te solid with mp 162-164 'XI. 



30 
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EXAMPLE 38: 



(S)-N-[[3-[3-fluoro-4-[4-(3-hydroxypropyl).l-piperazinyl]phenyl]-2-oxo- 
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S-oxazoIidinyrimethyllacetamicle. 

A mixture of (S)-N-[[3"[3-fluOit)-4-(l-piperazinyl)phen>41-2-oxo-5- 
oxazolidinyl]me%l]acetamide (0.200 g, 0395 mmol), S-chloio-I-propanol P99 pL, 3JS7 mmol) 
and potassium caibonate (0.493 g, 3,57 mmol) in acetoniliile (12 mL) was heated to reflux for 7 
S h. The reaction mixture was cooled to ambient temperature and concentrated in vacuo, The^ 
crude material was dissolved in 10% methanol/cMorofonn and absoited onto sUica gel (2 g). 
Chromatography of this material over silica gd (10 g), eluting with 1%. 3%, and then 6% 
methanol/chiorofonn, afEbrded, after concentration of q)pio[xiate fractions, 0.096 g (41%) of the 
title compound as a white solid with mp 154-155.5 '^C. 

10 

EXAMPLE 39: (S)-N-{[3-[3^-difluoro-4-[4.(2-hydiDxyethyl)-I-piperazinyl]pheny^^ 
oxo-5-oxazoIidinyI]m^yI]acetamide. 

A solution of (5)-N-[t3-[3^-difluon)-4-[4-(rm45UtoxycarbonyI)-l-piperazinyl]ph^^^ 
oxo-5-oxazolidinyl]mefhyI]acetamide (0.400 g, 0.881 mmol) in dichloromethane (3 mL) was 

15 treated with trifluoioacetic acid (7 mL) at room temperature for 1 h. The reaction mixture was 
concentrated in vacuo and the resultant amber syrup combined with 2-chlon)ethanol (354 pU 
S.27 mmol)> potasshmi carbonate (0.730 g, 5,27 mmol), and acetom'trile (20 mL) and the 
mixture healed to reflux for 24 h. The reaction mixture was cooled to ambient temperature and 
concentrated tn vacuo. The crude product was chromatographed over silica gel (10 g), eluting 

20 with 1%, 3%, and then 6% methanol/chlorofomi, to affonL after concentration of appropriate 
fractions, 0.067 g (19%) of the title compound as an off-white solid with mp 172-174 **C 

EXAMPLE 40: (S)-N-tp.[3-fluon>4-[4-[3-(4-moipholinyI)-l-oxopropyl]-l- 
piperazinyl}phenyl]-2-oxo-S-oxazoIidinyl}fflethyI]acetamide. 

25 ' 3-(4-Morpholinyl)propicHiic add (0.600 g, 2.11 mmol), prepared by condensation of 
moipholine with ethyl aciylate (3 equivalents) in r^uxing ethanoU followed by distillation, 
saponification (IN aqueous sodium hydroxide, tetrahydrofuran, reflux), neutralization (IN HCl) 
and lyophilization, was combined with 1,3-dicyclohexylcarbodiimide (0.434 g, 2.11 mmol), 4- 
(dimethylamino)pyridine (13 mg, 0.11 mmol), (S)^S!^[3-[3-fluoro-4-(l-pipera2inyl)phenyl|-2- 

30 oxQ-5-oxazolidinyl]methyl]acetamide (0.354 g, 1.05 mmol), and 1:1 

tetrahydrofiiran/didiloromethane (50 mL) at room temperature. After 3 days the reaction 
. mixture was filtered to remove the precipitated IJ-dicyclohexylurea and the filtrate concentrated 
in vacuo. The crude product was duomatographed over silica get (20 g), eluting with a gradient 
of 1-6% methanol/chloroform, to give 0.446 g (95%) of the title compound as a white solid with 

35 mp 209-210 °C 
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Whai is Claimed: 

I. A compound of stnictural Formula I: ^ 

)-(fl2)n V= 




or phannaceutically acceptable salts tlieieof wherein: 
Y is a) -hydrogen, 
10 b) -C,^ alkyl or -aiyl, 

c) -OH, -0-C,.6 alkyl, -0-vinyl, -0-phenyl, -0-C(0)-C,.4 alkyl. -0-C(0)-phenyl 
(phenyl can be substituted with one to three F. CI, -OCHj, -OH, NH, or 
C,^ alkyl) or-0-C(0)-0-CH3, 

d) -S-C,^ alkyl, 

15 e) -SOj-Cls alkyl. -SOj-N(R')j (wheie is independently hydrogen, C,^ alkyl or 

phenyl which can be substituted with one to three F, CI, OCH3, OH. NH,, or 
Cm alkyl), 

f) -C(0)-C,^ alkyl, -C(0>0-Cm alkyl, -C(0>N(R')j. -C(0)-CH(R'')K(R\ or 
-C(0)-CH(R*)NH-C(NH)-NHj where (R" is an amino acid side chain), 
20 g) ■N(R')2, -N(CH2)a (where m is 2-6 and forms a cyclic structure with the 

nitrogen atom and where one or more carbon atoms can be replaced with S, O 
or NR^, or 



25 



30 



(where R^ is OH. OCH3. CH3OH, CH1OCH3. COjCHj or COjCzH,), 

h) -C(CH3)aN-0R. 

i) -r/ ] (where R* is CHj or hydrogen). 



35 j) J \ (where R' is CHj or C(0) and R' is -H or =0), 
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n) a? VlL (where is O. S, S(0), SOj, CH,, NH, NCH3, NCjHj, NCHO, 
NCOCH3 or NCQ^CHj); 
wherein each occuircnce of said C,^ alkyl may be substituted with one or more F, CI, Br, I, 
0R\ C02R\ CN, SR^ or (where R' is a hydrogen or Cj^ alkyl); 
20 X and Z are independently C,^ alkyl, Cj.,. cycloalkyl or hydrogen, or X and Z forni a 

C(^3 bridging group, preferably X and Z are hydrogen; 

U, V and W are independently Cj^ alkyU Cl Br, hydrogen or a Cj.^ alkyl substituted 
with one or more of F, CI, Br or I, preferably U and V are F and W is hydrogen; 

R is hydrogen, C^^^. alkyl, C^.^ cycloalkyl. C,^ alkoxy, Ci_^ alkyl substituted with one or 
25 more F, CI. Br, I or OH; and 
q is 0 to 4 inclusive. 

2. The compound of Claim 1 wherein X and Z are. hydrogen. 

30 3, The compound of Claim 1 wherein U and V are F and W is hydrogen. 

4, The compound of Claim 1 wherein U is F and V and W is hydrogen. 

5. The compound of Claim I wherein Y is selected from the group consisting of H, 

35 methyl, etiiyK isopropyU tert-butyl, b^yl, phenyl, pyiidyl, acetyl, difluoroacetyl, hydroxyacciyl, 
benzoyl, niethoxy carbonyl, ethoxy carbonyl, 2-chloroeihoxy carhonyl. 2-hydroxycthoxy 
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carbonyl, 2-benzoloxyetfK)xy carbonyU 2-raelhoxyethoxy carbonyK 2,2,2-irifluoroethoxy 
carbonyl, cyanotnethyl» 2-cyanoethyK carbomethoxymethyL 2^:arboinetlioxyethyL 2-fIuoroetlioxy 
cait)onyl, benzyloxy carbonyl. tertiary-butx)xy carbonyl, methyl sulfonyl, phenyl sulfonyl or 
para-toluenesulfonyl 

5 

6. The compound of Claim 4 wherein Y is methoxy carbonyl or cyanomethyl. 

7. The compound of Claim 1 wherein R is methyl, H, methoxy, or CHClj. 

10 8. The compound of Claim I which is an optically pure enantiomer having the 5* 
configuration at CS of the oxazolidinone ring. 

9. The compound of Claim 1 whenein n is 1. 

IS 10. The compound of Cldm 1 which is: 

(a) 4-(4-(5-((acetyUunino)methyl)-2-oxo-3-oxa20lidinyl)-2-fluoitq)heny^ 
piperazinecatboxylic acid, methyl ester, 

(b) 4-(4-(5-((acctylamino)methy l)-2-oxo-3-oxazolidinyJ)-2-fluorophenyl)- 1 - 
piperannecaiboxylic acid, ethyl ester, 

20 (c) 4-(4-(S-((acetylamiiio)methy])-2-oxo-3-oxazolidinyl)phenyl)- 1 -piperazinecarboxylic 

. acid* methyl ester, 

(d) N-((2-^xo-3-(4K4-^henylcaiix)nyl)-l"piperazinyl)phenyl)-5-oxazolidiny 
acetamide; 

(e) NK(3-(4K3-FIuoro^-(4-(2-CyanoethyI)-l-pipera2inyl))phenyl)-2-oxo-5- 
25 oxazolidinyl)methyl)-acetamide; 

(f) N-((3-(4-(3-Fluon>4-(4-(2-hydroxyethyl)carbonyl- 1 -piperazinyl))phenyl)-2-oxo-5- 
oxazolidinyl)methyl>acetamide; 

(g) N-((3*(4-(3-Fluoro-4-((pheny Icarbonyl)- 1 -piperazinyl))phenyl)-2-oxo-5- 
oxazolidinyl)methyl)-acetamide; 

30 (h) 4-[4.[5-[(acetylamino)methyJl-2-oxo-3-oxazondinyll-2-fluorophcnyl}- 1- 

piperazinecaiboxylic acid, 24nethoxyetbyl ester; 

(i) 4-[4-[5(acc^Iaraino)methyl]'2-oxo-3-oxazolidinyl]-2-fluon)pbOTyl]- 1 • 
piperazineacetonitrile; 

(j) (V-)-N-[[3-r4-[4-(h4-Dioxopentyl)-I-piperazinyl]-3-fluon)phenyl]-2-oxo-5- 
35 oxazoIidiny]]methyl>acetamide; 

(k) (S)-N-[[3-[3-nuoro-4-r4-(2-raethoxyediyl)- 1 -pipera2inyl]phenyl]-2K)xo-5- 
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oxazolidinyijmethyUacetamide; or 

(I) (S)-N-[[3-[3^-difIuoiT)-4-[4<2-methoxyethyl)-l.pipei^^ 
oxazotidinyl]methyl]acetamide. 

5 1 L A method for treatiiig miciDbial infections in wann blooded animals comprising: 

administering to a wann blooded animal in need thereof an effective amoimt of a compound of 
Fonnula I as shown in Claim 1. 

12. The method of Claim 1 1 wherein said compound is administered in an amount of ftom 
10 about 0.1 to about 100 mg/kg of body weight/day. 



13. The method of Claim 12 wherein said compound is administered in an amount of from 
about 3.0 to about 50 mg/kg of body weight/day. 
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